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xceptional Versatile 2 
Mounting Holder enables = MODELS 


widely varied use. 
Graduated .0001” 
Hand Movement Always ee Range .008” 


Clockwise, whichever way con- a 
= Dials {ctual Size 
tact is moved. No reversing latch \ 





Both a .0OOI” and a .OOL” 
uniform for both directions of indicator. ¢ hange-over by 
simple substitution of contact 
contact point mowuion. 
point. Dots represent thou- 
sandths when using longer 
contact point. 
Regular and Non-Magnetic Models 
All Models Light in Weight & Fully Jeweled 


l ight Contact Pressure is 


Unusual Sensitivity gives 
response to smallest dimensional 
differences. 
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For Cuts For Scratches For Sunburn 
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For Burns For Chapping For Insect Bites 


SIX good reasons for ONE new product 


fohrwon afohwon 


FIRST AID CREAM 


uNTIisePrrTic 





THE NEED: An effective antiseptic for Filling a real consumer need — ts the concept be- 


minor skin injuries that is non-toxic, : ; Saal 
hind every new product or product improvement 
non-irritating and relieves pain. ; 
made by Johnson & Johnson 


THE PRODUCT: Johnson & Johnson 

FIRST AID CREAM... the safe antisep- > ss — a - 
sie that Gathts infection, epesde healing First Aid Cream is an outstanding example of 
and does not stain or sting! this new-product concept in action. 


The most trusted name in Surgical Dressings and Baby Products 
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Condi” Long a producer of reliable 


equipment for the aircraft industry. 


Wy NOW A LEADER 
WIN GuIDED MISSILES 4 


ASIRESSING QUALITY Ee 


RELIABILITY 


Bendix Products Division—-Missile Section 


Mishawaka, indiana 





Quality 
Control... 


You can see it Best at Alcoa in terms of 
a single Aluminum Forging 


As far back as the melting pot at Alcoa's Massena, 
New York, plant, quality control was at work on this 
forging. Quantometers analyzed the melt in minutes to 


make sure the ingot, a8 poured, would be on the nos 


: 
{ 
When the ingot cooled, a sample slice was taken fi 
it, polished and etched. A powerful microscope laid 
bare its grain structure 
Then the ingot was rolied into a bloom worker 
into finished forging stock. Ultrasonic inspection at 
this point combed the finished stock for hidden fla 


with high-frequency sound 


On to the blocking dies at 
shop. After the first 50,000-ton squeeze 
forging was cleaned and etched. Trained eyes scat 
its surface for minor flaws and breaks. l ltraso: 
instruments probed its innards for cold shut ; 
tiny detects 

Next the finishing dies. New the finished fore 
underwent another ultrasonic inspection, etching and 
surface scrutiny. A test section was cut from it and 
tested for tensile, yield, clongation and creep. De- 


structive testing it’s called 


Other sections, from areas of greatest strain, were 
polished and etched. Forging experts checked thes« 
under microscope to make sure the tough, fibrous grain 
structure was properly aligned for ultimate strength. 

Now for heat treatment. Separately forged test 
bars from the same parent metal were heat-treated 
along with the finished forging. These samples and 
the finished forging, too, were Brinell tested for 


specific hardness 


\ 


a 
v) 
yy 


> 


The finished forging moved on to Zyglo inspection 
where fluorescent dye revealed any minute surface 


flaws under black light. 


\ll these tools of quality control are employed in 
every Alcoa forge shop on a rigid, statistical basis. 

lo the customer, these inspections mean fewer 
rejects, less wasted machine time, lower costs, avoid- 
ance of saly age operations 

To the user, these inspections mean safety and a 
product he can trust. 

To Alcoa, these inspections are a practical defini- 
tion of quality control 


ea ree 220 12m 00 
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is a Major hactor in 
the manufacture of these 


Owens-Illinois Products 


Products of 
Kimble Glass Company 


an O-1 Subsidiary 


Owens-ILLINOoIS 


GENERAL OFFICES + TOLEDO 1, OHIO 


MAKERS OF (1) PRODUCTS 
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DEPARTURES OF TODAY 








Uitra-precise 
DRONAALULE 
ball bearings! 


Look to New Departure—with its expanded facilities— 
for a full line of miniature ball bearings, *," (.375") 
outside diameter and smaller 


These tiny steel ‘“‘jewels’’ are made with extreme 
accuracy on the finest equipment available .. . 
assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness 

to assure performance and dependability matching 
the most exacting needs of today’s precision industries, 


For full information about miniature bearings, 

or for engineering help on your bearing problems, 
call or write New Departure, Division of 

General Motors Corporation, Bristol, Conn. 


WRITE FOR NEW DEPARTURE’'S MINIATURE BEARING CATALOG 


(= PARTURE 
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Seeing Is Believing! 


ID you ever stop to think of how much you can tell about a 
man just by looking at his face? And how difficult it must 
have been for men to know and understand each other back in 


the distant days when their faces were masked by beards? 


But along came the safety razor and, presto, the face 
of the world was changed — brought into the open — and it became 


easier to know and evaluate each other. 


t t We atill have a lot to learn about getting along with 
our worldly neighbors, but when peace comes it will be made by 
clean-shaven men who will not hide their thoughts behind enig- 
matic beards. Perhaps that's one of the many little things that 
will help bring about the more complete understanding upon 


which the peace must be built to be sound and lasting 


tf *% * So tomorrew when you pick up your Gillette Razor, 
pause and think that it’s not only a means of getting a clean, 
quick, comfortable shave — it's a little magic wand that has 
changed the face of the world and helped men see each other 


more easily and believe each other more readily. 


GILLETTE SAFETY RAZOR COMPANY 


BOSTON 6 MASSACHUSETTS 
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Kat Nobodys Dust / 


Common sense, of course, may 
dictate that you eat a little dust 
here and there. Safety is the first 
rule of all driving. But you'll eat 
dust as a matter of prudence 

and not out of necessity—if you 
drive a 1956 Pontiac. For this car 
has it. With its big, Strato-Streak 
V-8—and smooth, positive Strato- 
Flight Hydra-Matic* —it goes into 
action like nobody’s business. 
Ample size gives it unusual sta- 
bility —keeps the rear wheels 
driving and not spinning. New 
principles of balance give it phe- 


nomenal straight-line steering. It 
goes into action like an antelope 
and the faster it goes, the more 
it seems glued to the ground. This 
long, low mile-shrinker is the 
Number One thriller of 1956. And, 
of course, it has all the estab 
lished Pontiac dependability and 
long life and low upkeep. And 
as you can see for yourself -—-it’s 
the great beauty of all time. Now 
read the price story in the next 
column—then see your Pontiac 
dealer —and eat nobody’s dust 
from necessity from this day on! 








The car says GO 
and the price 
won't stop you! 


You can actually buy a 
big beautiful Ponti 
S60 for leas than you 
would pay for 44 mode 


of the low-priced 





PONTIAC MOTOR DIVISION OF GENERAL MOTORS CORPORATION 








ROHR-BUILT POW-R-PAX 


ov the wi 


OF THE BOEING KC-135 


STRATOTANKER 


Rohr is the world’s leading builder of ready-to-install 
Pow-R-Pax for airplanes like the Boeing KC-135, Douglas 
DC-7, Lockheed Super Constellation, Convair 440, and 

fifteen other great military and commercial planes 

Next time call on the Rohr design, engineering and production 
know-how gained from building thousands of Pow-R-Pax 


and over 30,000 other different parts for aircraft of all kinds 


WORLD'S LARGEST PRODUCER 1 OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 
1] 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 
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QUALITY 


is always in good taste 


GOOD TASTE 


ts always in Miller High Life 











Brewed and Bottled by the 
Miller Brewing Company 
ONLY ...and ONLY 

in Milwaukee, Wisconsin 
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THIS IS 


THE LAST WORD IN 


ELECTRONIC | 


FLAW DETECTORS 


_ for seamless pipe couplings, , 


* 


Although seamless pipe was inspected by more 
dependable means than mere visual “going over,” 
seamless couplings were not—not until the elec- 
tronic device shown in the picture was developed 
by Republic. The couplings were inspected by 
the naked eye. 


Republic developed the Electronic Flaw Detector 

for the inspection of all seamless couplings sold by 
Republic. Electronic inspection is 
vastly more reliable than visual. 


Now Republic has developed an 
automatic coupling inspector for use 
on Republic seamless couplings made 
at the new Republic seamless tube 
mill near Chicago. This new machine 


wat 


5. 
> 


> 


automatically inspects all couplings and removes 
the defective ones. 


There are now two of these automatic machines, both 
at Republic's seamless plant. When you buy well 
inspected seamless pipe, wouldn't you be wise to 
buy well inspected seamless couplings, also? 
Republic's couplings. 


YOU BUY MANAGEMENT BY THE TON 


When you buy steel by the ton, you put your faith 
in the manufacturer's progressiveness. You have to, 
because quality is a virtue that often doesn't show 
on the surface. Republic's pioneering the electronic 
testing of couplings is but an example of DOZENS 
of such developments assuring advanced quality. You 
can put your faith in Republic quality—by the ton. 


WORLD'S WIDEST RANGE 
OF STANDARD STEELS 
AND STEEL PRODUCTS 


REPUBLIC STEEL 


GENERAL OFFICES + CLEVELAND 1, OHIO 
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or do many of the other little things 


that add up to convenient, economical 


modern living... 


chances are there’s an A. O. Smith 
product behind the scenes 


ne probably recognize some A. O. Smith prod 
ucts — like famous Permaglas water heaters 
(glass-lined to eliminate rust) or Permaglas home 
heating and cooling systems. They make an impor 
tant contribution to the convenience and comfort of 
modern living 

Equally important are A. O. Smith products you're 
not likely to see — products that work behind the 
scenes. These would include electric motors (hermetic 
and other types) for many appliances and tools you 
use at home or at work automobile frames for 
safer, more agile cars pipe for the lines that trans 
port natural gas and petroleum products from well 
site to you... many other products for home, farm 
and industry that work behind the scenes to make 
America strong and prosperous. 


\ 
Through research ey a better way 
AO.Smith 


iO 8 POR A TT ON 
MILWAUKEE 1, WISCONSIN 


12 plants in New Jersey, Pennsylvania, Ohio, 
Wisconsin, Illinois, Texas and Califorma 


International Division: Milwaukee 1, Wisconsin 





Warner Gear Division uses mod- 
orn statistical quality control 
methods in the production of 
+ tee transmissions. Only 
the finest quality tran§}missions 
with the direct aid HASTATIS 
TACAL QUALITY CONTROL are 
duced for th autbmotive 
industry. Through the\use of 
thase aids, Wafner Geer has 
maintained th reputat for 
highest qualify and predision 
ovet the pasy 54 years. \ 
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3M Quality starts here 


. reduc 


3M Company uses quality controlin many 
ways. One of the significant approaches has 
been the development of scientific prin- 
ciples to sales forecasting through mathe- 
matical methods. 

3M early recognized that if a valid fore 
cast of sales could be made, these benefits 
would accrue: improved raw material pur- 
chasing . . . improved vendor relationship 

improved production economics 


tractew 


Mining at 


sol the plaid design are reg rha 
» USA. by Minnesota 

NETIC TAPE ‘DEM 
Y WALK oLiP 
NEW YORK 16, N.Y. IN CANADA: ¥ 


~ j 
spew mace 
BRAND MA‘ 
SAFET 
PARR AVENUE 


HAI 
SURFACING “ 


dad Mig. Cx 
PRKKIZED CO 
ABKASIVE 





reduction of warehousing space. . 
tion of administrative expense . . . improved 
transportation economies 

The formulae above are just a of 
those 3M has applied to problems of quality 
control. The result: ever-improving quality 
of 3M Products. Better production is a 
direct outgrowth of firm and steadfast 
adherence to the sound principles of scien 
tific quality control 


few 
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Integrating 


Operations 


Research 
Into a 


Business 


HARLAN D. MILLS 


Genero! Electric Co., 


New York, N.Y. 


Introduction 


There seems little question that 
scientific attitudes and methods can 
contribute significantly to the man- 
agement of business operations. The 
real question is not whether, but 
More and 


more it is being discovered that 


how, this is to be done 


when effective coordinate and refer- 
ence bases are used in business 
phenomena, there exist patterns and 
relationships in the operations which 
stability to afford 


real managerial leverages in plan- 


have sufficient 


ning and organizing these opera- 
tions 

On the other hand the use of the 
attitudes and methods of scientifix 
research seems to show very good 
promise of a systematic ability to 
develop these patterns and rela 
tionships and thereby make these 
leverages available to management 
insights 


Bringing to management 


and skills on a systematic basis 
which in the past only a very few 
gifted individuals ‘ ould command by 
the sheer weight of their unaided 
intuition, provides the means for 
making management, itself 
manageable 


more 


However, the scientist. when 


placed in the vast panorama of 
business operations, is faced with a 


veritable plethora of possible sub 


jects of research. Here the problem 
is in addressing research to the right 
kind of problems and addressing the 
right kind of research to these prob- 
lems. In addition to the variety of 
possible subjects, there is a perish- 
ability in the usefulness of results 
and an irremovability of complexi- 
ties involved in business operations 
which are foreign to most scientific 
areas. For these reasons a large 
amount of discrimination is needed 
in order to channel the research into 
areas which can make the greatest 
contribution to the operations in the 
business Discrimination is also 
needed to know where and how in- 
tuitive processes should take ovet 
for rational processes, what kind of 
research in accuracy, scope, and ob- 


Thus 


focused 


jectives will do the best job 
the research needs to be 
But more than this, it needs to be 
usable by the managers of the 


business 


As in any endeavor joined by 
varying disciplines, there is a prob- 
lem of two-way communication. As 
a rule, good managers haven't the 
life time to become good scientists 
and vice versa. There must be a 
two-way delegation of expertness 
and the mutual respect and confi- 
dence which accompanies this. In 
addition, communication between 
these areas of expertness has to be 
clear and sharp. Thus the question 
of how—how scientific attitudes and 
methods can best contribute to the 
operation of a business—is difficult 
and important. The stakes are high 
and the rewards for answering the 


question well are great 


The General Electric Approach 


In General Electric our 
conviction is that the how question 


present 
must be answered by a complete 
integration of scientific attitudes and 
methods into the management team 
of the business This concept of 
complete integration is, indeed, sym- 
bolized by the name Operations Re- 
search and Synthesis. This is to give 
an account of what is meant by this 
complete integration and, perhaps of 
more significance, to give an account 
of the thinking which has led to this 


concept 


The Operations Research and 
Consulting Service in 
General Electric owes its existence 
to the charge from the management 
of the company to explore the pos- 
sibility of applying operations re- 
search in a business. This stems 
from a desire to incorporate the 


Synthesis 


philosophy and practice of opera- 
tions research both in the long- 


range planning and day-to-day 
work of the company, if applicable 
and desirable 

While this charge*did not endow 
the individuals of the service with 
any special knowledge, it has and is 
affording the opportunity to study 
operations research itself from the 
point of view of its ultimate con- 
tribution to a business. Our present 
convictions in General Electric are 
not offered as a general answer for 
the problem of research in business 
They reflect, first of all 


our obligations to our company, its 


operations 


special characteristics, its organiza- 
tion philosophy and its philosophy 
They 


are also limited by our own limits 


on professional management 
in imagination, experience, and 
vision 

It is my experience, even though 
I come from the field of mathematics 
which has some reputation for logi« 
that man is not basically a logical 
animal. He does what he must to 
live day-by-day and stumbles now 
and then onto mental trinkets which 
he presumptuously calls rational 
patterns. I would not have you be- 
lieve the sequence and structure of 
the ideas which follow are an his- 
torical account of our mental ac- 
tivities 

It is surprising sometimes how 
difficult it is to develop a simple 
idea. Yet on the other hand the 
human mind shows marvelous ca- 
pabilities. I have seen in my asso- 
ciates and managers of the company 
that crystallized ideas, in retrospect 
in their uncrystallized and uncom- 
municable form have, in fact, guided 
many decisions and stands which 
they have taken. Our service must 
thank in no little measure the gifted 
and visionary intuition of many in- 
dividuals supported by little more 


than a prophetic courage 


Research and Managing 


A point of entry into the how 
question might be an attempt to find 
a common ground between the dis- 
ciplines of managing and science. A 
meeting place can be found in a pre- 
decision speculation on the part of a 
manager. Such a predecision specu- 
lation might be considered as con- 
sisting of two main parts separated 
by a logical operation. On the one 
hand we have inputs to the logical 
which consist of three 
objectives, assumptions 


operation 
elements 
and strategies. On the other hand 
there is an output from the logical 
operation, say expectations 


More specifically, we mean by 
Objectives—statements about 


preferences in future events, a 
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listing, fashion, as to what 


luture preferred to any 


particular poss ilit 


Assumptions —th« f the 
ituation itself, the facts, the esti- 
and the outright 


which are required to manage in 


appraisal 


mates, guesses 


the situatior 


Strategies—various hypothetical 


courses ot action tilable in the 


situation which can be selected by 


the manager 


Expectations—hy pothetical out 


come arising trom the various 


trategies which are anticipated by 


means assumptions and 


evaluated i ns of the objec - 


The contention is that in handling 


this set of elements, in constructing 
the manage! 


The 


personal training 


ind utilizing them 
method 
from 


uses 
scientific limiting cor 
dition, aside 
and aptitude, is principally in the 
lack of two resources—time and the 
luxury of procrastination. In _ r 
doing noth 
doing nothir 
That is the 


difference between research and thi 


search, doing nothir gi 
ing, but in business 
is doing something 
portion of the intellectual activity 


~ managing is a matter of degre 
not kind 
At the 


display an Opp 


these element 


Same time 


tunity for research 


in business as that of augmenting 
logical col 


strengthening the 
between the 


and 
nections inputs of the 


logical operatior and its output l 


reducing objective assumptior 
strategies to 
If belief and 


expectations to 


and more primitive 


simplicity n 
refining sharper 


] 


Statements of consequences ana 


making the logical opera 
i mn 


ana con 


finally, in 


tion more precise inicabl 


Further considerations of this little 


logical model and comparison with 


the real life of a manager introduces 
additional complexities into the mat 
ter Obje tives. 
i 


aecision 


a particular pre 
will 


rom other 


sper iation 


generally 


have bee ae I more 


object tne Dusines 


strategK I 
based 


Assumptions nay nay to be 


on expected actions of other man 
rganization is 

phy iCal considerations 

‘ tra " ¥ . | j sally 

ible tra 


ther manage in the busines 


elated wi OS 
expectations a the final analy 
1 total performa 
a whole 
one thing to a 
and another thing 
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Moti, 


to implement it 
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COMmMmMmon Cal 


is requl 
ations not 
tudes concepts 
pontaneou actior 
Managers use thi ‘ 
communicating decisions as Well a 
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inner workings of a large modern 
business is that a new power exists 
in the American scene—it is the 
power of the principles of the or- 
ganization of human efforts. Wiener 
has expressed it very nicely in the 
phrase, “The human use of human 
beings.” 

One of the basic principles of or- 
ganization in General Electric is to 
identify the work which needs to be 
done by a component and then 
structure the organization around 
this work in such a way that 


e Any position can be filled by a 
single person whose stature cor- 
responds to the level of that 
position; 


Every position is structured into 
clean, unambiguous lines of re- 
sponsibility, authority, and ac- 
countability 
This corresponds to the philosophy 
in some universities of observing 
where students walk and then build- 
ing the sidewalk accordingly A 
criterion of good organization can be 
inferred here--the closer the infor- 
mal organization coincides to the 
formal organization, the better it is 
The difficulty of communication 
between managers and scientists 
as two extremes of an in fact con- 
tinuurn—makes sound organizational 
thinking all the more imperative 
One might imagine a marketing 
component structured in a most hap- 
hazard way formally, and yet in- 
formally getting its “lines” through 
to the rest of the organization on a 
good enough basis to get by. It is 
much harder to imagine this feat 
being accomplished by a team of 
scientists, especially when the busi- 
ness is not in any apparent trouble 


These principles and background 
lead to a conviction that the power 
of Operations Research and Syn- 
thesis in General Electric must stem 
first from the power of the principles 


of organized efforts. This is not to 
deny the necessity for the go-power 
which comes from knowledge and 
skill in business, logical, and scien- 
tific processes. It is a necessary pre- 
requisite 

The hypothesis of the business has 
already been identified as an object 
around which the work of Opera- 
tions Research and Synthesis can be 
d.fined. This is used then to struc- 
ture the responsibilties, authorities, 
and accountabilities of Operations 
Research and Synthesis into a Gen- 
eral Electric business. A primary 
objective in this organization con- 
cept is to enable the rest of the busi- 
ness to depend on the component to 
discharge well-defined responsibili- 
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ties, as opposed, say, to the philos- 
ophy “Operations Research and 
Synthesis is a good thing—we’re 
hoping for great things out of it.” 


In a word, to be usable Opera- 
tions Research and Synthesis must 
be manageable itself. This means it 
must be manageable as a service of 
a business—that it contributes in a 
responsible and predictable way. 
This further implies that it must be 
manageable internally—that we must 
learn how to manage research on 


business operations 


There is no forgetting that re- 
search work is highly creative. How- 
ever, there are several reasons for 
hope that it can be done. First of 
all any real managing work is high- 
ly creative and yet manageable it- 
self. There is also the saying on the 
links that “you drive for show and 
putt for dough”—this seems to apply 
with equal validity to business oper- 
ations. This fact of importance of 
the multiplicity of little things rather 
than the scarce, spectacular ones is 
probably one of the real secrets be- 
hind the power of organized efforts 
and also applies to organized re- 
search on business operations 


Implicit in the integration of such 
a service into a business is the nec- 
essity of a fundamental philosophy 
of science. The entire management 
team must be aware of what logical 
and scientific objectives and values 
are. Businesses are run and always 
will run on the basis of the beliefs 
of its managers and not on the basis 
of “truth’—whatever that means 
The role of logic and science is to 
enable the managers of the business 
to go forward with a little more 
confidence in their own rationality 
it cannot do more. It is important 
that no more than this is expected 


With a fundamental scientific phil- 
osophy in the business, a host of 
perplexing questions vanish from 
the scene. The question of recom- 
mendation by the Operations Re- 
search and Synthesis service and its 
relation to objectivity simply does 
not exist. Operations Research and 
Synthesis is incapable of asking the 
question “What should a manager 
do?” It can only ask “What informa- 
tion and concepts are needed?” An 
Operations Research and Synthesis 
manager is as vitally involved in the 
business and as responsible for per- 
sonal risk taking as any other man- 
ager. The objectivity comes from the 
disciplines used in the service rather 
than an arbitrary mental curtain 


These, then, are the elements of 
General Electric’s approach for in- 


tegrating Operations Research and 
Synthesis into a business 


e For intellectual integration: 
Specific work arising out of 
the total responsibilities of the 
management of the business 
the study of the hypothesis of 
the business 


For organizational integration: 

A structure of organized ef- 
forts to accomplish this work 
by means of a manageable 


service of the business 


For emotional integration: 
A fundamental philosophy of 
science and its relation to man- 


aging 


These elements lead to the follow- 
ing characterization of Operations 
Research and Synthesis 


e A permanent service reporting 
to the general manager of the 
business with two kinds of re- 
sponsibilities 


* Functional responsibilities 
the responsibilities for de- 
scribing and refining the hy- 
pothesis of the business and 
exploring, as directed by the 
general manager, possible al- 
ternative hypotheses 


* Relationship responsibilities 
the responsibilities for coop- 
eration with operating man- 
agers, as directed by the 
general manager, in describ- 
ing and refining hypotheses of 
operating problems 


For both kinds of responsibili- 
ties the service is accountable 
to the general manager, and 
they are delegatable only by 
him. The service may suggest 
specific responsibilities but the 
authority to create them is re- 
served for the general manage: 
e Out of these responsibilities 
arise the authority and oppor- 
tunity for employing the atti- 
tudes and methods of operations 
research and, as importantly, for 
encouraging the increased use 
of these attitudes and methods 
by the operating managers 
themselves 


e The Operations Research and 
Synthesis service is not a col- 
lector or processor of operating 
data for operating use. It is a 
research service, not a control 


There are calculated risks in this 
approach—the General Electric 
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We cannot afford to see only the 
wondrous progress of science and 
technology, with the more powerful 
methods of study it produces, while 
overlooking the advancing special- 
ization and complexity in the or- 
ganization of human effort this very 
progress demands 

Finally, the sober and continuous 
recognition of the inherent abilities 
of the human mind and intuition is 
submitted as a necessary means for 
the realization of the potential of 
science in business. This marvelous 
instrument is available which can 
compute, not only in black and white 
but in all shades of gray. The human 
being must not be factored into busi- 


ness operations by science as an aft- 
erthought or a necessary evil; he is 
the most powerful logical instrument 
available and other scientific devices 
must be integrated around him 
No amount of words or concepts 
will themselves produce research 
this is a property of people, their 
imagination, their industry. The 
contribution of operations research 
work must finally hinge on the 
quality of the research itself. The 
approach presumes and requires a 
quality research effort. It is intend- 
ed simply to set a framework in 
business and science in order to 
make effective contribution of re- 


search possible 


No panacea has been discovered 
The only resolution 
embedded in an entire notion of 
research on business operations 
represented by its intellectual, or- 
ganizational, and emotional integra- 
tion. It is not proposed as an easy 
answer, or even an answer at all 
It is a way of thinking—not for 
scientists or managers separately, 
but for scientists and managers to- 
gether. This way of thinking repre- 
sents an effort to structure opera- 
tions research into the discipline of 


proposed is 


managing, as understood in General 
Electric, so that it becomes an inte- 
gral part of the total work of manag- 
ing the operation of a business 


Management of the Quality Control Function 


There is little question that the 
growth of quality control has been 
one of the major forward steps that 
industrial practice has taken in ou 
economy during the past decade or 
more. This is true both for com- 
mercial production and for defense 
activities. There is much, therefore 
that those interested in quality con- 
trol can see as genuine and hearten- 
ing progress 

One of the keys to this progress is 
the fact that industrial top manage- 
ment in the United States is taking 
quality control really seriously as 
an overall management method. The 
test that many progressive company 
presidents apply to their quality 
control program today is not a test 
of its adequacy as a statistical anal- 
ysis effort alone, nor its adequacy as 
an incoming sampling activity alone, 
nor indeed its adequacy as a shop 
process control effort alone. The acid 
and final test that top management 
uses is a business test a measure- 
ment of the positive contribution that 
quality control makes to the effec- 
tiveness, service, and profitability of 
the total enterprise 

The elements of product quality 
are closely entwined with the very 
roots of a company——with its mar- 
keting activities, with its inventory 
control, with its product planning, 
even with its industrial relations 
A mature, genuinely satisfactory 
modern quality control program is 
one which, on an overall, factory- 
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wide basis, regularly comes to grips 
day by day with all of these product 
quality elements. The program may 
be modestly organized in its early 
days as a matter of reject analysis, 
incoming sampling, or process analy- 
sis. Its ultimate goal, however, must 
be overall control of plant quality 
wherever this quality is to be found 


Such a goal for quality control as 
a genuinely top-level management 
program in a company—comparable 
directly with other top-level man- 
agement programs such as produc- 
tion control, budget control, person- 
nel administration—is in effect the 
goal of managing the modern quality 
control function 


What must we quality control men 
do to achieve this goal? How should 
we organize? How should we train 
people? How should we establish 
plans and programs? How should 
fully to 
quality ob- 


we develop equipment 


achieve our product 
jectives” 

Coming to grips with questions 
such as these is the purpose of this 
article and the one that follows it 


In reviewing management of the 
quality control function, there are 
three facts about quality control in 
modern American industry that I be- 
lieve we must initially face squarely 


The first fact is that customer 
quality requirements have been in- 
creasing very substantially in recent 


years in the United States—a trend 
likely to be greatly expanded by the 
intense quality competition that is 
inevitable in the next several years 

Certainly we see this trend in our 
business. The relay that could com- 
mand the lion’s share of the 1948 
market is no longer acceptable for 
1956 operating needs. Quality levels 
for motors and for generators are 
being appreciably tightened year 
after year. Consumers are progres- 
sively more precise in their exami- 
nation of the finish of appliances, or 
in their judgment of the tone of a 
radio or television set. Even for 
those most critical products on which 
human safety already depends—jet 
engines, airborne electronics, ord- 
nance military quality require- 
ments are being made progressively 
more sensitive 

I am sure that evidence of these 
tightened quality trends is clearly 
recognized in other businesses as 
well 

The second fact is that, as a re- 
sult of this increased customer de- 
mand for precision products, pres- 
ent quality practices and techniques 
are being rapidly outmoded 

The machined part that could once 
be checked with a pocket scale must 
now be carefully measured with a 
pair of precision micrometers or an 
air gage. Material that could once 
be visually accepted if it were “red- 
dish brown and shiny” must now be 
carefully analyzed both chemically 
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and physically to assure that it is 
beryllium copper instead of phos- 
phor bronze 

Electrical 


have been 


testing requirements 


calling for more and 


more complex testing equipment 
Intangibles like dust in the air and 
become both ex- 


humidity have 


tremely tangible quality problems 
and the object of elaborate safe- 
guards. Many methods for measur- 
ing quality, quite satisiactory even 
as short a time ago as the Korean 
War, no longer meet present de- 
mands. And, of paramount impor- 
tance, improvements in inspection 
and test productivity have been far 
from what they should be 

Fact number three is that the cost 
of supporting even the present lev 
els of quality have become exces- 
companies, these 


sive For many 


quality costs may well represent 
seven, eight, ten percent and more 
of their cost of sales. In many cases 
this means 70, 80, 100 percent and 
even more related to direct labor 


Quality costs have today 


dollars 
become a major multi-million dolla: 
expenditure item comparable in de- 
gree with direct labor dollars, ma- 
terials dollars, selling dollars 

Taken together, these three facts 
spell out the double-barreled ob- 
jective for a company quality con- 
trol program under 1956 competitive 
conditions: first, a considerable im- 
provement must be effected in the 
quality of those products and 
quality practices which require such 
improvement; second, a substantial 
reduction must at the same time be 
made in the costs for maintaining 
and improving product quality 

What does it take for a business 
objective? What 
Which indi- 
viduals and functions must be held 


What is the 


accountability of the design 


to achieve this 
methods must it use? 


responsible for results? 
quality 
engineer, of the manufacturing man- 
What is the 


function of the inspector and the 


ager of the foreman” 


tester” 

Will the company have to spend 
money to make money in meeting 
this objective If so, how much? 
How can the company measure ef- 
fectiveness in reaching it 
What is par for the course in term 


of effectiveness standards? 


goal? 


These are not easy questions to 
answer. The answers are not easy 
to put into operation. But the an- 
swers do exist, of course, and they 
are beginning to work effectively 
today in several companies includ 
ing—we like to think—the General 
Electric Ce ympany The 
have simmered out of the many) 


answet! 
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Figure | 


years of quality experience both in 
yur country and elsewhere in the 
Western world. They are based upon 
two fundamental principles of qual- 
ity control building which I would 
like to review 


Principle One: Quality is every- 
body's job. 


The quality ot a product a re 
lay, for example has been affected 
at many stages of the manufactur 
ing cycle. It has been influenced by 
the marketing function, which eval 
uated the level of relay quality that 
customers wanted and for which 
It has been 


nfluenced, to a major degree, by 


they were willing to pay 


engineering which reduced this 
narketing evaluation to exact draw 


ing specifications 


It was influenced by purchasing 


in choosing, contracting with, and 
retaining vendors for parts and ma 
terials. It was influenced by manu 
facturing engineering, in its selection 
of the jigs, tools, and processes for 


relay production 


Manufacturing supervision and 
shop operators had a major quality 
influence during parts-making, sub 
assembly, and final assembly. The 
important effect of mechanical in 
spection and functional test in check 
ing conformance to specification 
almost goes without saying. Ship 
ping had its influence in the calibre 


of the packaging and transportation 


This clear-cut quality activity s« 


quence during the manufacturing 
cycle demonstrates that the modern 
quality control management job can 
not be accomplished by concentrat- 
ing upon inspection alone, or de- 
sign alone, or reject trouble shooting 
alone, or operator education alone 


or statistical analysis alone impor 
tant as each of these individual els 


ments is 
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Quality Control Activities During the Manufacturing Cycle’ 


The quality control job requires a 
complete and positive program in- 
volving all the elements which in 
fluence product quality This pro 
gram starts with the design of the 
product and ends only when the 
product has been placed in the hands 
of a customer who remains satisfied 
with it. The work supporting this 
program falls into four natural classi 
(See Fig. 1) 


fications, which are 


1. The control of new or modified 
products prior to the start of pro 
duction, or NEW DESIGN CON 

TROL 

2. The control of incoming pur 

chased parts and materials, or IN 


COMING MATERIAL CONTROL 


3. The control of materials, parts 

and hatches from machines roc 
] 

TAACS and assembly lines oT 


PRODUCT CONTROL 
1. The 
analyses of fac tory and prot essing 
problems or SPECIAL PROCESS 
STUDIES 


conducting of special 


in effect, the 
four sub-jobs of the overall quality 


These elements are 


control management job 
Collectively they cover the fou 
major phases of the quality activity 
cycle. Each of them is supported by 
procedure $ 


definite methods and 


vhich must become as much a part 
of shop practice as are production 


control or cost control routines 


The approa h at the core of these 
procedures is preventing poor qual 
ity, rather than “winging” or co 
recting poor quality after manula 
ture. They are designed to build up 
operator responsibility and interest 
They recognize 


that, in the final analysis, it is a pair 


in produc t quality 


operator's hands which performs 
y perm n, McGraw-Hill Book 
from QUALITY CONTROL 
Principles, Practices, and Adminiatration. A 
Feigenbaum, 1951 











the important operations affecting 
product quality—and that it is of 
paramount importance to successful 
quality control that these hands b« 
guided in a skilled, conscientiou 

and quality-minded fashion 


Principle Two: Because quality is 
everybody's job, it may become no- 
hedy’s job—To forestall this result 
responsibility for quality control 
must be carefully delegated and dé 


fined 


There have been many « xperi 
ments over the years to make the 
quality control cycle that I have 
just described leas of a Tinkers-to 
Evers-to Chance Ofte 
these attempts have taken the form 


seq ue nce 


of establishing a function whose 
job responsibility is stated as “all 


factors affecting product quality 


These experiments have had a life 
span of as long as six months 
when the job incumbent had the ad 
vantage of a strong stomach, a 
rhinoceros hide, and a well-spent 
and sober boyhood. Others not simi 
larly endowed did not last si» 


months 


The simple fact of the matter i 
im the 


best position to evaluate adequately 


that the marketing man 
customers’ quality preferences, the 
design engineer is the only man W ho 
can effectively establish specificatior 
quality levels: the shop supervisor i 

the individual who can best concen 

trate upon the building of quality 


Monoger 
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Functional Quality Control Structure 


Successful execution of the quality 
control job clearly requires, as a 
first step, the re-emphasis by top 
management of the quality responsi 
bilities and accountabilities of thes« 
and all other participants in the 


quality control cycle 


With a program that costs many 
companies millions of dollars an 
nually, it also requires a second 
major step on the part of top man 
agement: that these responsibilitic 
be buttressed and serviced by the 
recognized, well 
organized, genuinely) 


agement function whose only area of 


operation of a 
modern man 


specialization is product quality 


In the General Electric Company 
such a modern quality control fun: 
tion has two basic responsibilities 
First: To prov ide Quality Assurance 

for the business’ products 


Second: To assist in assuring Opti- 
mum Quality Costs for those prod- 
ucts—indeed, it is formal recogni- 

tion of this second objective which 

is the trademark of the 
modern quality control function 

The quality function 


achieves its first responsibility by 


truly 
control 


carrying on the minimum maspection 
and testing necessary both fully to 
establist 


are of the 


that the products shipped 
pecified quality, and also 
facts for 

preventing the production of poor 
quality material in the future. This 


to thoroughly feed back 


the operating phase of quality 
cor trol 
Responsibility number two is 


ac hier ed 


engineering 


through quality control 
work first 


pecialized professional quality con- 


through 


trol service to all participants in the 


quality contro] cycle second, by 
means of the planning, analysis, and 


effort 


production, vendor 


tandards-setting necessary 
for adequate pre 
in-process, and pre-shipment prod 
third, through 
carrying on the measurement and 
activity required for 
quality cost control and improve- 


uct controls and 
integration 


ment, including the reduction of 
manufacturing losses and customer 
complaints 

Directly 
bility two |} 


inely modern effort in the design and 


related also to responsi- 


the providing of genu- 


maintenance of inspection and test 
The emphasis of this 


activity 1 ipon economical 


ing equipment 
invest- 
nent expenditures, maximum equip- 
ment utilization, and fullest practi- 
cal mechanization and automation 
both of operations and of paper- 
work 

This quality control engineering 
work is therefore a genuinely new 
phase of the engineering profession 
While the use of statistical methods 
are important to it, statistics are but 
one of a number of the tools in the 
quality control engineering kitbag 
integrated quality 
control function thus packages into 
high-powered rifle car- 
tridge, the individual 
pellets of quality maintenance and 


The mocern 


a single 
scattergun 
quality service. Its quality control 
manager represents, in a single indi 
vidual, responsibility, authority, and 
accountability for the business's 
product quality assurance, and for 
service which fosters optimum qual 
ity cost. His three sub-functions 

quality control engineering, inspec- 
tion, test—provide him the organiza 
tional tools needed to meet his objec 
tives. (See Fig. 2.) 


It is well to emphasize that the 


core of the modern quality 


control 





function is its feed-back cycle con- 
sisting of planning, measuring and 
analyzing 

Quality control engineering does 
the planning, while inspection and 
test do the measuring with rapid 
feedback” 


neering for analyzing 


to quality control engi 
which results 
In new planning 

The advantage of this type of feed 
back is that proper planning may be 
accomplished through the informa 
tion received Irom measuring and 
analysis. The planning can then be 
varied to accommodate given cir 
Electronic 
specialists will 


cumstances regulator 
recognize a direct 
analogy between quality control's 
organizational feedback and the 
technical feed back cycle of the mod- 


ern servomechanism. (See Fig. 3.) 


Figure 3—Quality Control Feed-back Cycle 


An old English proverb tells us 
that “Those who must shake their 
that they 
have arms.” It continues by stating 
that “After they 
ihey have arms—and when others 
know it 
need for shaking their fists.” 


fists should first be sure 
have made sure 


there is no longer so much 


As major segments of the modern 
quality control function, inspection 
and test activity has the potential 
for full development in the direction 
that conscientious inspectors and 


testers have always sought: an 
activity with a positive role in assist- 
ing other members of the manufac- 
turing, engineering, and marketing 
team toward quality improvement 
and quality cost control—not an 


activity whose essentially negative 
‘fist-shaking” role in sorting bad 
parts from good places it continually 


on the defensive 


In the integrated quality control 
function, the several tools of statisti- 
cal analysis that have proved practi- 
cal and useful can be brought t 
their fullest effectiveness. With the 
quality control engineering tool 
builders and the inspection and test 
tool users as full partners on the 
same team, statistical techniques can 
be put to work in a down-to-earth 
fashion that welds them into regular 
day-by-day rather than 
as too often in the past 


controls 
uses them 
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Quality Control Engineering 


W. J. MASSER 


General Electric Co., Schenectady, N. Y 


In recent years the accelerated ct manulas 
cation in quality control has ceptance charge 


shadowed the principal objective 
function which are the 


Urance 


quality at optimum cost 0 olten »blem 
shown that there ] need rT 
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statistics to obtain quality improvement 
cost reduction For « xample a major 


clear force! method lo! pi 
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the quality activity management 
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in terms of dollars and it 


position and profits capabilit Or al orga 
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lishment of bogeys and also assists quality control to 
measure its efforts in meeting its objective of “assur- 
ing the right quality at optimum quality costs.” It is 
a phase of the quality control activity that can best be 
accomplished by a quality control suh-function whose 
full-time joh in this area is unhampered by having 
to solve the everyday “putting-out-the-fire” type of 
problem 

In General Electric we have come to recognize this 
modern quality control activity as quality control en- 
gineering, which teams up with inspection and test to 
integrate the quality efforts of the line and functional 
groups within the four quality control activities of 
new design control, incoming-material control, prod- 
uct control, and special process studies 

The responsibilities of the quality control enginee 
can be better understood by reviewing the work ele- 
ments of his job. These work elements can also be 
considered as the tools available to the quality control 
engineer for accomplishing the objectives of his sub- 
function 


1. Vendor evaluations, ratings, and certifications 
Better quality products will result if a quality 
control engineer can appraise the quality poten- 
tial of prospective vendors by analyzing the results 
of inspection findings on vendor matérials. By 
evaluating these results and comparing them with 
the vendor's past performance or against the per- 
formance of other vendors, he can obtain quality 
ratings which will aid in the purchase of bette: 
materials. A plan of adequate vendor certification 
subject to periodic checks, will help in the purchase 
of better materials at lower cost. Some of the cer- 
tification data can be profitably used in later oper- 
ations 
Pre-production quality planning service 
In this area, quality control engineering can assist 
design engineering and manufacturing in obtain- 
ing answers useful in pre-production quality 
planning by classifying information from vendor 
evaluation, product controls, process capability 
studies, and special process study analysis on new 
and modified products 


In-process quality planning service 

By feeding back information on complaint anal- 
yses, tolerance analyses, and process capability 
studies to design engineering and manufacturing 
engineering, and, by conducting special quality 
process studies, the quality control engineers will 
aid in the modification of parts and processes for 
quality results. 

Inspection and test quality planning 

By identifying critical dimensions and character- 
istics on parts and products for inspection and test, 
and by specifying quality levels and methods of 
sampling for acceptance, the quality control engi- 
neer will aid in controlling product quality 


Quality records development and analysis 

This consists of the development of forms and 
procedures for recording quality data, for analyz- 
ing it, and for feeding information back for cor- 
rective action 

6. Quality costs analysis and reduction 

Quantitative measures of the costs of quality aid 
in the establishment of plans for manufacturing 
loss reductions and complaint reductions, and serve 
as a basis for establishing and measuring perform- 


ances. 


Quality control training 

Training people in the use and understanding of 
quality control techniques and developing quality- 
mindedness throughout the organization insure 
quicker and better use of control procedures. 
Establishment of controls 

This consists of establishing controls for the pre- 
vention of quality defects at incoming, in-process, 
and final inspections. The type of control will 
vary, depending upon the nature of the product 
and the quantity produced 

Quality standards 

By working with engineering, where practical, in 
the establishment of quality standards on such 
items as appearance, surface uniformity, color, ete 
the quality control engineer will aid considerably 
in controlling product quality and reducing qual- 
ity costs 

Process capability studies 

By performing and promoting the application of 
such studies, which will show the quality limits 
within which a machine or process can be expected 
to operate, the quality control engineer will assist 
in the routing of parts to machines or processes 
capable of maintaining specification limits 

Quality audits and rating 

Final or in-process quality audits will supply infor- 
mation which can be fed back to improve or cor- 
rect product controls. Establishing ratings on the 
quality audits can serve as a basis for establishing 
and measuring performances 

Statistical methods 

Frequency distribution studies, control charts, at- 
tribute and variable sampling plans, significance 
tests, correlation studies, and designed experiments 
can be used to present and analyze data 

Special process studies 

The quality control engineer should conduct spe- 
cial analysis of unusual manufacturing and proc- 
essing quality problems whenever required for 
quality trouble-shooting 

Customer quality certification 

It should be remembered that most of us are not 
only customers of vendors but that we are also 
vendors to customers; therefore, we should de- 
velop quality certification plans for products we 
ship to customers, when desirable 

Quality instructions and manuals 

The writing and publishing of quality instructions 
and manuals are the quality control engineer’s job 
when required by customer contracts 

Design and fabrication of testing equipment and in- 
spection tools, fixtures and gauges 

Design and obtain equipment to perform testing and 
inspection operations in accordance with product de- 
sign requirements and with requirements of engi- 
neering specifications: develop new inspection and 
testing methods and techniques 


Now that we have defined the quality control en- 
gineering job, stated the need for it, and listed the 
work elements of the job, it appears advisable to re- 
state the four quality control activities, show how the 
quality control engineer can contribute to each activ- 
ity, and list the work elements related to each activity 


New Design Control 


The chief function of a new design control is to pro- 
vide information which may be useful for obtaining 
the best design possible. Much valuable information 
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is available in both quality control engineering and Stage 5—Final design 
manufacturing engineering as a result of accumulated In this state, quality control engineering 
experience on past projects. Quality control engineer- should carefully review the final design in 
ing can be of decided value in analyzing and classifying terms of tolerances and manufacturing prac- 
this information and making it available to the design tices. By using these analyses, the design 
engineer carries the assurance that if the parts are 
Let’s look at the quality control engineer's contribu- made according to drawing, they can be man- 
tion and his work elements, in the New Design Con- ufactured as planned. While performing th 
trol activity, by listing them in accordance with the analysis, unfavorable tolerance buildup, un 
Various stages encountered in design engineering necessarily close tolerances and toleranc < 
Stage 1—New or improved design request and pre which would require special or complicated 


liminary selection for this request inspection and testing devices should be noted 


Quality control engineers can assist in setting and discussed with design engineering for 


specifications by presenting data from field possible modification 
and manufacturing complaints which have S Trial run before placing the new design into 
been obtained from previous similar designs production 
or from vendor data evaluations and quality It is advisable to run a trial lot through the 
audit studies. Thereby, certain troublesome factory and, if necessary, make special studies 
items specified in the new design may be re that can be a basis for further improvement 
duced. He can also advise on the standardiza- of the design. Where the trial run is made 
tion of materials where feasible, thereby elim- using tools, fixtures, gauging and testing de 
inating the manufacture of various “specials vices intended for formal production, the com 
which may be troublesome. He can present ponent parts should be inspected and tested 
a statistical analysis of data gained from for important functional dimensions and chai 
studies of tolerances in the factory and from acteristics, and the results tabulated to see if 
process capability studies on assemblies, pro« the specified tolerances are satisfactory for 
esses, and machines, which will help the trouble-free production. The number of units 
design engineer “loosen up” on special tole: for the trial lot depends on the size and cost 
ances and still maintain the over-all desired of the units and the yearly production re 
tolerance. Tolerance analysis through the quirement Analyzing the results of a trial 
root-mean-square method will also assist in lot is an excellent method for controlling and 
obtaining improved and less costly designs predicting the performance of future produc 
Stage 2—Preliminary design tion lots. The records obtained should be 
In this stage, the design engineer has the made available for future reference to in 
opportunity to try new materials and processes spection, test, manufacturing engineering, and 
and can provide such information to the con- design en«ineering, to act as a guide in setting 
trol engineer. Quality control engineering limits for establishing a quality product, These 
through the relationships with vendors and records should also be reviewed to determins 
the laboratory, can furnish data that can be if the quality levels and performance meet 
invaluable to the new design. It can provide customer requirements 
such information also by analyzing past statis- 
tical data from designed experiments, corre Incoming Material Control 
lation studies, and control charts. Shop run Incoming material control involves the receiving and 


tolerances and practices can also assist hers stocking at the most economical levels of quality of 


Stage 3—Testing handmade samples only those materials whose quality conforms to the 
After preliminary sketches or drawings hav: specification requirements 
been completed, a handmade sample is pre Incoming material may come from 
pared The new design is then put through e outside vendors, o1 
studies and tests as required. From these, the e other components within the company 


quality control engineer should make a statis These materials are usually ordered in two ways 


tical analysis of results, since this is the point e through purchasing, where outside vendors 


| 


where decisions are made which can aid ir and other company components are 


eliminating defective production. He should or 


also re-evaluate tolerances for economic pro through production, where orders are issued to 


duction and determine and evaluate the main other sections or units within the department: 


variables Each method of ordering results in material that con 


Analysis of tests and preliminary planning forms to ce! cifications for manufacturing, a: 


When the design is ready to be turned ove: embling, o1 roa design—all at a reasonable qual 


to the manufacturing group, quality control ity cost 


engineering can give a thorough analysis of Let's look at a picture ol quality control engineering 


the new design and exchange information with contributions in this area 


manufacturing engineering concerning special Stage 1—Request to purchase material 
jigs, fixtures, tools, inspection, and testing de Quality control engineering can contribute 


vices as required to do a quality job at rea at this stage by advising the purchase of ma 
sonable costs. At this point, test and inspection 
ed and arrange by recommending the use of vendors rated a 


terials which meet quality requirements and 


instructions should be conside 
ments should be made for special studies a reliable. This information can be obtained 
required on possible sources of trouble and from any of the pertinent special process stud 


their analysis so that the proper ty prod i ina is of qualit I ord endor rating 


uct control can c ¢ tabli hed piar 5 i endor quatlit Valuation 





Stage 2—-Order placed o endo 
Quality control's contributions at tl 
vendor through Purchasin 


of the quality level expected, and to infor: 


are to advis« the 


him of the means of product evaluatior 
the type of sampling plan to be used 
Quality 


also arrange for some form of vendor certifi 


coming inspection control should 


cation that will help assure the desi: 
ity level. A visit to the vendo 


be conside red 


ed qual 
plant should 
depending upon the impor 
tance and complexity of the part or product 
Material received 

Contributions at this tage consist of fur 


Stage 3 


nishing instructions concerning the proper 
sampling procedures which will quickly and 
efficiently determine the quality level of in 
coming material, and to take appropriate steps 
for corrective action where needed. Accurat 
record-keeping at this stage will supply in 
formation that can aid materially in classify 
ing vendor according to their abilit: te 
When this I 


formation is properly tabulated and classified 


supply satisfactory material 


quality control engineering can work wit! 
purchasing and production to assist them i: 
using the services of vendors who consistently, 
supply satisfactory material 
Forwarding the material 

The various statistical tools used 
product control activity will assist the 
control engineer to contribute in thi 
stage of incoming material control. The con 
trol routines will indicate whether or not the 
material is satisfactory, and this informatior 
an be relayed back through purchasing to 
the vendor If the material is not tislac 
2 oblen S USI 


tory, further analysis of factor’ 


statistical tool 


ind will a ist nm mantil t? rope 


will indicate the reason why 


disposi 


tion of the material 


Product Control 


Product control involves the control of processed 
parts and assemblik at the source of prod iction so 
that departures from the quality specification can be 
forestalled before defective part are 
cluded in this activity are the manufacture and as 


produced In- 
sembly of parts and products, the inspection and test- 
ing of these parts and products, and their packaging 
and shipment 

Now let's look at a picture control engi 
neering contributions in thi 
Stage 1--Receipt, examination 
lease of order 

At this stag qua rol engineering 
can assist des and ‘ gineering in 
establishing ial | ) near f 
quality audit, and qual cost and t 
analysis tools. It can equipr 
lection through ipability st 
machines, tools 
assure that the equipment is capable of 
ducing parts within th specifications 
simplify the actual controlling of the 

ing manufacture 

Stage 2—-Material in process of manufacture 

Here, the quality control engineer car 
his biggest contribution to the product cor 


trol activity—the control of parts and p: 


in in-process manufacturing. Control charts 
inspection planning, and sampling plans are 
the tools available to him. This is the stage 
where the efforts applied on the two previ- 
ously discussed activities—new design contro! 
and incoming material control—will begin to 
pay dividends. The better the job done prio: 
to product control, the easier it is to establish 
and maintain controls during manufacture 
Final approval of product 
The contributions at this stage consist first 
of helping to ascertain if the established levels 
of quality have been met and, second, to de- 
termine average outgoing quality levels. I 
addition, it is important that quality results 
be analyzed and fed back to the appropriate 
functions so that some benefit can be derived 
from the mistakes or omissions encountered 
in the control set-up. This analysis can also 
be used to establish customer quality certifi 
atior plans 
Stage Packaging and shipment 
Quality audits at this stage will verify the 
quality of the product being shipped to our 
customer Feedback of this information to 
appropriate functions for corrective action will 
greatly assist in improving the quality level 
and will point out where best to apply future 


fforts 


Special Process Studies 


This activity relates to the intense critical surveys and 
tests conducted to locate the specific cause of quality 
problems and to determine information that will lead 
to improving product quality. Of particular impor 
tance here is the fact that the information acquired 
about today’s quality problems can be applied to to 
morrow’s production—again, to prevent poor perform- 
ance and costly delays 

These studies are directed to major, usually non- 
repetitive, quality problems that could occur at any 
stage in the whole manufacturing cycle, and could be 
related to any one or all three of the previously men 
tioned quality activities. They are not confined to qual- 
ity problems originating in the factor but can be 
used for many of the major investigations initiated 
by engineering, methods, and other groups to deter- 
mine the feasibility of improving quality standards on 
existing products or facilities. This is where the quality 
control engineer makes full use of statistical methods, as 
these studies can involve the use of a simole distribu 
tion analysis study or the more complex designed ex 
periment type of analysis 

One important method is the process capability study 
In General Electric 
for calculating a process capability. We take a specified 


we have developed a unique method 


number of samples from a controlled process and entet 
their measurements on a process capability. work sheet 
Through a simple addition, totals are obtained which 
are then registered on the G.E. quality control slide 
rule.* We then read directly the process capability on 
the appropriate scale of the rule. This information is 
then recorded on the work sheet which serves as a 
record of the limitations of th« 
studied 


particular process 


The GE quality control slide ule lso be used 


to cal ilate sigma i addition al v control 
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limits for percent defective and fraction defective con- 
trol charts—without the need for solving involved for- 
mulas. 

So, this new approach to quality control is directly 
dependent upon the results it produces through quality 
control engineering. The measuring sticks used may 
be drawn from a wide variety of elements, depending 
upon the plant situation. These may be reduction in 
complaint expenditures, reduction in manufacturing 
losses, improvement in design and in manufacturing 
processes, reduction in product cost, improvements in 
quality-mindedness, reduction in extra costs and in- 
creased customer satisfaction. The results can be most 
effectively presented to management through quality 
cost analysis and product quality audit 

In summary, therefore, organizing for effective qual- 
ity control depends heavily upon a quality control 
engineering activity which develops quality activities 
from the inception of design through the receipt of the 
product by a satisfied customer, and so realizes the 
two important objectives of quality control—quality 
assurance and optimum quality costs 


Ft OW Sees we lr 


Quality Control, 
Industrial Engineering, 


and Operations Research 


WARREN E. ALBERTS 


United Air Lines, Chicago, Ill. 


Thomas Carlyle, the philosopher, 
once said, “The purpose of educa- 
tion is not knowledge, but action.” 
The purpose of this article is not to 
increase your knowledge, but to ex- 
cite you to action. It is not a dis- 
course on techniques, but a chal- 
lenge—a challenge to men in the 
industrial engineering and quality 
control fields to meet management's 
needs, not tomorrow but today 

Reading some of today’s literature 
one would gather that an indus- 
trial engineer is a rather dull fellow 
who can manipulate a stop watch 
and is constantly taking time studies 
and making process charts. Further, 
he is purely a shop man and is un- 
aware of such things as interdepart- 
mental coordination, sales quotas 
human aspects, organizational theory, 
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policy decisions, and, of course, is 
never allowed to look at operating 
statements and only speaks to de 
partment heads when he reveives his 
ten-year pin 

On the other hand, I often hear a 
quality control engineer spoken of 
as an ex-inspector who has some 
how become exposed to statistical 
theory and is constantly running 
around posting and looking at con- 
trol charts, all the time muttering 
that no one appreciates his work and 
that if only the production and engi- 
neering departments would listen to 
him and not look at him as an in- 
spector in sheep’s clothing he could 
immediately set the operation right 

You and I know that these con- 
cepts are untrue, but don’t let your 
self think that they are not real im 


pressions that must be overcome by 
demonstrated proof to the contrary 
It is natural to resent the narrow 
scope attributed at times to quality 
control and industrial engineering, 
but one can’t fail to be aware of the 
reasons. In the first place, many com- 
pany managements don’t realize that 
the approach and professional skills 
of the industrial and quality control 
engineer are applicable to almost 
all management problems and are 
not confined to shop production and 
inspection functions. This is not al 
together their fault because much of 
the work being done, the nomen- 
clature, trade articles, and our very 
titles lead them to the conclusion 
that we are primarily concerned with 


shop processes 


Secondly, too many men in the 
field have specialized in the repeti 
tive use of certain techniques and 
concentrated on refining small pieces 
of the over-all industrial or business 
process. No wonder management 
gets to thinking of them as methods 
men, time study men, chart men, or 
quality inspectors. Those industrial 
or quality control engineers who do 
visualize the broader use of their 
tools, and there are quite a few, 
often contend they can't get to use 
them due to managements’ restric 
tions on their scope, their organi 
zational status, etc. Sounds like a 
vicious circle, doesn’t it? Well it is 
until, in a given situation, something 
breaks it 


The recent growth of the opera 
tions research, or systems enginee 
ing, concept is timely because it is 
going to help break that circle and 
jar many an industrial engineer 
quality control engineer, and execu 
tive from the comfortable ruts which 
they have shaped for themselves 


Operations research (or whatever 
you want to call it) is going to repre 
sent different things to each indi 
vidual and company depending on 
how they have used and combined 
the various concepts and tools of 
scientific management From our 
experience with it I think of OR as 
one part management engineering 
one part statistical quality control 
a drop of higher mathematics, mixed 
well by a team of men operating on 
a problem with their heads in the 
clouds, their feet on the ground, and 
no holds barred. Oh, I almost for 
got—plus lots of time and a healthy 
budget 


My first experience with opera 
tions research was in 1944 when, a: 
director of operations for the Second 


Air Division, an operation analysis 





group was attached to our head- 
quarters, headed by a doctor of 
mathematics from Harvard. The doc- 
tor did not bring an electronic com- 
puter with him; only a piece of 
paper, a pencil and a slide rule. He 
did not use any fancy mathematics 
but got to work correlating the 
bombing accuracy of our groups to 
the formation which they were fly- 
ing at time of release. Also, of ex- 
treme interest to us at the time was 
his calculation of the chances of 
being hit by enemy fighters in a 
particular type of formation 


It is pointless to argue what is new 
about operations research or whethe 
it is merely industrial engineering or 
quality control dressed up in a new 
suit and digging deeper into bigger 
problems. What is important is your 
taking whatever is new in the con- 
cept to you as an individual and 
using it to broaden your outlook, 
give new meaning to your skills, and 
excite you to add new tools to your 
kit. The complexity of managements’ 
problems today requires the best 
that quality control, industrial, or 
research engineers can contribute 
It has already been conceded that 
probability and statistical theory are 
the most important single tools of 
OR. However, the broader a prob- 
lem, the less important becomes the 
tool and the more important the 
attitude, imagination, experience 
and ability of the individual in- 
volved 

So don’t worry about what your 
present title is or what certain types 
of work are supposedly called. If 
you catch the spirit—go to it-—and 
let the results speak for themselves 


Although management's need for 
these new concepts and broader use 
of tools is very real, don't expect 
your executives to suddenly tap you 
on the shoulder and say you're just 
what the doctor ordered; you've got 
to sell and prove their worth 


Reflect that management, too, has 
become concerned over the rapidly 
diminishing returns resulting from 
the continual refinement and adjust 
ment of their existing work proc- 
esses, organization, and equipment 
They are beginning to sense that 
changing attitudes, needs, and hard- 
ware call for periodic overhauls of 
the whole process. The complexity 
of such a task and its implications 
are causing them to gradually realize 
the need for ways of measuring and 
understanding the true nature of 
their entire operation 

I say “true nature” because many 
executives are becoming aware of 
the fact that of all reports, statistics 
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and financial figures they see, very 
few are designed to tell them in a 
timely way precisely what is hap- 
pening and why. They are begin- 
ning to realize that very little ma- 
terial is gathered to enable manage- 
ment to manage, most of it is to tab- 
ulate what different functions of the 
company believe to be a measure of 
results 


Also, the increasing size, complex- 
ity, and cost of doing business is 
placing a bigger premium on each 
major decision and at those times 
the lack of understanding, facts, and 
over-all measurements make them 
realize how little they have on which 
to base their judgment. In extremely 
critical decisions of a long-range 
nature, they dream of a way to test 
the alternatives and in some way 
forecast the varying probability of 


success 


The appearance of high-speed 


computers and data processing 
equipment on the scene has raised 
right 
information on time and being able 


thei: hopes for getting the 


to release the energies of a large 
percentage of their personnel for 
higher skilled work. The fact that 
one out of every five workers in 
the United States is engaged in paper 
work is of serious concern 


It looks like a set up, doesn't it? 
Well don’t be fooled. Managements, 
like you, have to be sold and shown 
by examples how most of their needs 
can be met by the imaginative appli- 
cation of the very tools in our kits 


To me, an industrial engineer and 
quality control engineer, have a lot 
of knowledge and 
More industrial engineers 


experience to 
exchange 
must become acquainted with the 
natural laws of variation, probability, 
and their infinite application. Like- 
wise, quality control engineers 
should learn the all-important sci- 
entific approach to special problems 
and develop a feel for methods, or- 
ganization, and the problems of 
human beings at work. Maybe I am 
suggesting a coalition; it makes little 
difference. Ultimately, it all will de- 
pend on the individual and his 
interests and abilities. You can be 
sure there will be enough work for 


both 


To give you an idea of how we in 
United are utilizing the varying 
approaches and techniques of indus- 
trial and quality control engineers 
let me explain our set up 

First of all, the Industrial Engi 
neering Department in United re- 
ports to a non-operating administra- 
tion headed by a vice president—the 


Vice President of Economic Controls 
-who also has as his responsibility 
such things as market research, eco- 
nomic forecasts, airplane schedules, 
and cost control. We in industrial 
engineering provide an internal con- 
sulting service to the rest of the 
company in all fields of management 
engineering. The little card which 
we proudly issue to our prospective 
clients sets forth the following 


e We specialize in isolating and 
defining problems and offering 
specific solutions for your de- 
cision 
Time, objectivity, a trained ap- 
proach, and all the tools of sci- 
entific management are at you 
service 
We respect our clients’ confi- 
dences and carefully conside: 
the human aspects of each prob- 
lem 
Services available on request 

but subject to current commit- 

ments to other clients and pro- 
grams 


Our clients include the president, 
members of the general staff, depart- 
ment, division and section heads 
Some of the services which we offer 
are as follows: 


Management Studies 
Special Surveys 
Organization Studies 
Methods & Work Simplifica- 
tion 

Work Standards 
Quality Control 
Operations Research 
Planning & Programing 
Facility Planning 

Job Evaluation 

11. Job Analysis 

12. Form Design 

13. Regulations 

14. Incentives 


1 
2 
3 
1 


Now let's see how we are o1 
ganized to do our job. There are five 
groups: organization planning, work 
analysis, regulations & forms, qual- 
ity control, and operations research 
Under work analysis we have facility 
planning, standards, methods, and 
special projects. We do not worry 
too much about formal organiza- 
tional lines but, depending on the 
project, bring together those men 
who have the skill to best attack the 
problem at hand. Although we must 
serve over 16,000 people in the com- 
pany, our goal is not to see how big 
we can get but how good a service 
we can render. Our aim is to provide 
the company with those skills and 
tools which it would be unable to 
get in any other way; to provide 
an impartial and objective viewpoint 
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when necessary and to introduce 
in the use of 
We make a 


conscious effort to multiply ourselves 


and train othe people 


new management tools 


by continual training programs in 
methods, quality control, work sim- 
Other than ou 
standards setting job, if any phase of 


plification, et 


our work gets repetitive or routine, 
we find a way to turn it over to an 


operating administration 


As a result of our organization 
planning responsibilities, we have 
been able to establish quality con- 
trol groups in our operating adminis- 
trations and assist them in develop- 
ing programs which they administe1 
This leaves our staff superintendent 
of quality control, who is responsi- 
ble for sparking our company-wide 
quality control program, free to de- 
velop new applications and tech- 
niques, and to train staff and super- 


visory per sonnel 


We firmly believe that the more 
people we expose to the basi 


theories of probability, sampling 
and the natural laws of variation, the 
more productive and understanding 
they will become in their own tasks 
This process takes time because the 
average accountant’'s, engineer's, and 
supervisor's background and educa- 
tion rest pretty firmly on empirical 
concepts and the use of averages and 


fixed values 


To illustrate the scope of our qual 
ity control activities and how we try 
to apply statistical technique wher- 
ever we can here are a few examples 
of some of the projects that are o1 


have been worked on 


e A work sampling check on a 
large shop in our Maintenance 
Base to determine the reasons 
for a low utilization on stan- 


dards 


A sampling of supervisory activ- 
ities in the Accounting Depart 

ment to determine distribution 
of effort 

A six months’ experiment be- 
tween three major airlines test- 
ing the use of sampling tech 
niques to settle interline ac- 
counts. We feel this and simi- 
lar applications are going to 
start a revolution in the a 

counting field because many are 
beginning to realize that “in- 
ductive accounting,” as one man 
called it, is often more accurate 


than 100 percent verification 


In July of 1954 we decided to 


undertake a full blow: operations 
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research approa h to our system ai: 
craft routing and maintenance prob 
lems Becaust we felt we were 


with many aspect 


basically familia 
of the approach and had never bee 
restricted in tackling over-all com 
pany problems regardless of where 
they led, we decided to strike off on 
our own This was done, hows vel 
only after we had talked to several 
consulting firms and research organi 
zations, and had scanned re ports ol 
OR work. Since then, in talking to 
various people at computing and 
research centers, we find that we 


have a major project by the tail 


The project basically concerns it 
self with the whole process of pro 
viding serviceable aircraft to meet 
schedules over our 13,250 mile sys 
tem. This naturally leads into pe 
formance, location of facilities, man 
power scheduling, maintenance 
plans, flight delays, etc. Our obje« 
tive is to determine the true nature 
of our existing operation and then 
management with station 


which to 


provide 
and system models on 


test their ideas and plans 


As members of the 
pi ked a top notch aerodynamicist 


team We 
with a good. background in highe: 
mathematics from our engineering 
department in San Francisco and 
a 25-year veteran in the flight opera 
tions field from the flight dispatch 
Denver 


manager's group at our 


Operating Base Recognizing — the 
importance of statistical techniques 
we assigned our staff superintendent 
of quality control and, in addition 
an industrial engineer who had 
vorked on procedural and systen 


probl mm 


After nine month ve all agree 
vith Morse and Kimball that the 
most important single mathematical 
tool of operations research is prob 
ability and statistical theory. Littl 
has been written on the proble ms of 
a team approach to a really com 
plex business problem, but we feel 
as though we already have enough 


Much of the 


work is routinely time consuming 


material for a book 


nvolvir WZ decision a to what ma 


terial 


needed, how it can be co 
lected collecting it deciding on how 
it will be 


} 
analyses 


making test 
har d 


analyzed 
and problems of 


machine computat or 


Always there is the need to ba 


ance the varying viewpoints of the 


team members, to keep the project 


from digging too deeply here or 
passing ove too Lightly there Get 


ting the material needed and making 


sure it is without bias is quite a 


problem it itself 


Enough about the OR project 
let's take a look at where we are 
We've talked about how other people 
look at the industrial and quality 
ontrol engineer, the need for and 
application of our skills to highe 
level problems, the impact of OR, 
and how one company is trying to 
approach its opportunities in these 


fields 


Remember that the purpose ot this 
article was not to increase know! 
Maybe 


and don'ts will prove 


edge but to spark action 
thi li t of do 


alue 


Don’t let titles or the nomencla- 
ture of the day narrow your 
vision as to the job that you can 
do or which needs doing. Qual 
ity control has been dancing 
with inspection, and industrial 
engineering with production, fo 
so long they both have almost 
missed some very attractive 


partners 


Do try and grasp the impact of 
your statistical and probability 
cills—thei: application to al 
most every problem, But don't 
fall for the fatal fascination of 
techniques as such—they mean 
nothing unless they are imagi- 
natively put to work 


Don’t be confused by the mathe- 
matical jargon of operations re 
earch or systems engineering 

you have their basic tools in 
your kit. Concentrate on assim 
ilating whats new in concept 


and approach 


Do undertake an application of 
our skills to a problem off the 
beaten path—no matter how 
nall—even on your own time 
or for someone in another de 
If it’s good, let them 
Soon you'll be 


getting requests and recognition 


partment 
have the credit 
of your skills. Then is the time 
to submit your proposal for an 
attack on a bigger management 
you re on your 


problem and 


Do try to spread the word—ex 


change ideas and experiences 


Here is your challenge and you 
opportunity! Everything in the uni 
se is subject to the natural law 
You who have the tool 


of measurement and prediction must 


ol variation 


demonstrate’ thei: applic ation to 
other 


fields of endeavor with imagination 


nanagement problem and 


and understanding 





An Over-All Quality Assurance Plan’ 


E. G. D. PATERSON 
Bell Telephone Laboratories, Inc., New York, N. Y. 


N considering any quality assur- 

ance plan, the over-all objective 
of quality assurance should be kept 
constantly in mind. This objective, 
as conceived in Bell Telephone Lab- 
oratories where the term “quality 
assurance” originated, is to provide 
continuing assurance to the cus- 
tomer-user (the operating telephone 
company) that the product which it 
accepts is at a level of quality which 
it reasonably expects. Thus quality 
assurance is primarily a function 
exercised in behalf of the custome: 
It embraces much more than inspec - 
tion or quality control or a combina- 
tion of these 

Defined in this manner, quality 
assurance to be effective must 


(1) Establish quality standards 
which, from the point of view 
of the customer, represent 
product which is satisfactory, 
adequate, dependable, and 

economic 


Continuously evaluate prod- 
uct quality in terms of these 
standards 


Initiate measures to prevent 
any significant departures of 
product quality from 
standards, and 


these 


(4) Present continuing evidence 
as to actual product quality 


Successful attainment of these four 
goals requires the exercise of a num- 
ber of closely integrated activities 
by an organization which has both 
a sufficiently authoritative status and 
a suitably designed internal struc- 
ture. The quality assurance plan 
briefly described in this article is 
the outgrowth of some 30 years’ 
experience with the quality assur- 
ance program as carried on by Bell 
Telephone Laboratories on behalf of 
the entire Bell System 

For purposes of convenience and 
clarity, the major activities of the 
quality assurance plan can be listed 
under the following six headings 


e Setting quality standards 
e Preparing inspection practices 


e Disposing of non-conforming 


material 


e Handling engineering com- 
plaints 


e Conducting quality surveys 


e Analyzing, evaluating, and re- 
porting quality results 


It is extremely important to bear 
in mind that while these activities 
are listed separately, they are so 
closely interrelated that the incorrect 
or inadequate administration of one 
of them jeopardizes the value of all 
the others, and of the plan as a 
whole. Thus in Fig. 1, they are shown 
grouped in a circle. As we consider 
each activity separately, we must 
keep in mind the qualifying effect 
of each of the others. This is illus- 
trated schematically in the chart by 
arrows which indicate the contribu- 
tions and qualifying effects of each 
of the five other activities upon the 
preparation of inspection practices 


Setting Quality Standards 


Since our over-all objective is to 
assure to the customer a product 
whose quality is at the level which 
he expects, we must 


(1) define what is meant by qual- 
ity, and 


(2) ascertain what quality level 
the customer expects 


We must, in other words, establish 
suitable quality standards. Many of 
these are expressed in the form of 
specific over-all numerical measures. 
Some may be merely implied. 


One approach to setting specific 
quality standards might be to assume 
that the design specifications, to 
which the customer buys the prod- 
uct, both define the quality and 
specify its level. Broadly, this is true. 
But the specifications do not usually 
define acceptable standard of work- 
manship, and workmanship is sure- 
ly one characteristic of quality 
Again, the specifications ordinarily 
define merely the limiting quality 
for an individual specimen—a com- 
posite of values expressed as a maxi- 
mum or minimum or both. The cus- 


*Presented at the Ninth Annual ASQC Con- 
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tomer expec@ on the average, 
something beer than permissible 
extremes. Often we cannot deter- 
mine specifically the quality of the 
actual product as furnished—meas- 
urement may be destructive. Or the 
dictates of economy in inspection 
may enforve sampling which, in turn, 
involves sisks and defect tolerances 
For one reason or another it is neces- 
sary to have quality standards which 
are closely related to, but which are 
normally not specifically covered by, 
the specification requirements. De- 
sign specifications generally concern 
individual units of product. Quality 
standards for quality assurance pur- 
poses relate to quantities of units or 
product as a whole 

Quality standards may be ex- 
pressed in one of several forms. A 
common one, and perhaps the oldest, 
is percent defective. This is a simple 
measure in terms of the proportion 
of product departing from specified 
requirements but it does not dif- 
ferentiate between serious and minor 
deviations. Standards in terms of 
demerits per unit, wherein any de- 
viation is assigned a demerit value 
commensurate with its seriousness, 
do so differentiate, although they are 
subject, of course, to the masking 
effect inherent in composited meas- 
ures. Where individual characteris- 
tics are sufficiently important, stand - 
ards are usually established di- 
rectly for those characteristics and, 
when they are measurable charac- 


teristics, in terms of measured 


SETTING 
QUALITY 
STANDARDS 
Y PREPARING 
INSPECTION 
PRACTICES 


ANALYZING 
EVALUATING 
& REPORTING 
QUALITY 
RESULTS 
QUALITY 
SPECIALISTS 


DISPOSING OF 
NON-CONFORMING 
MATERIAL 


CONDUCTING 
QUALITY 
SURVEYS 
HANDLING 
ENGINEERING 
COMPLAINTS 


Figure |—Major Activities of Quality 
Assurance 
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values of those characteristics 
apacitance unbalance in cable pairs 
for example. Other types of numeri- 
cal measures are frequently used as 
tandards. Thus we may decide that 
a standard level of quality fo: 
soldered connections is represented 
by one defective connection in 10,000 
The customer wants the highest 
quality he can get up to the point 
where the cost of any improvement 
in quality represents more than the 


When all 


pertinent factors are considered, this 


improvement is worth 


is equivalent to saying that the cus- 
tomer wants the highest quality con- 
istent with over-all system econ 
omy. Thus in setting the quality 
tandard we must try to reconcil 
f 


all pertinent ltactors the costs of 


production (including inspection) 


installation operation and main 
tenance; the effect on the useful life 
of the product; and the effect on the 
to the public 


production, and 


ervice Dis« USSIONS 
with development 
operating company people, and a 
review of the information afforded 
by the other quality assurance a 
tivities, furnish the background fo: 
such reconciliation and for the ulti 


mate setting of the quality standard 


Preparing Inspection Practices 
Inspection represents the tradi 
tional approach toward ascertaining 
and insuring product quality. In 
spection per se need not be, nor is it 
in the Bell System, a quality assur 
But the evaluation of 


inspection results and the verifica 


ance function 


tion of their pertinence and relia 
definitely a part of the 
quality program. Thus 
while the Quality Assurance Depart 


ment performs no actual inspection 


bility are 


assurance 


t does prepare or approve the 
spection practices by which the 
spections are performed and the 


ults made available for quality 


assurance purposes. It stipulate 
moreover, that these inspections are 
to be performed by an inspectior 
agency which operates with the cus 
tomer point of view and which ha 
no responsibility for production o1 


schedules The Quality 
Department verifies, by 


costs ol 
Assurance 
quality survey, to be discussed late 
that the inspection sults thus ob 
tained are reliable 


To be most « fTe« tive and economii 


hould be 


al, inspection procedure 
tailor-made to suit the circum 
stances Some product in th 
interests of a particular factor such 
as safety, economy or reliability, r« 


Rubbe I 


a safety item, is an example 


quire individual practices 
gloves 
Other 
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groups, with special provisions for 
any necessary variations within the 
group covered in the one practice 
Electrolytic capacitors are an exam- 
ple. In any event, the acceptance 
criteria in the practice should be 
compatible with the quality stan- 
dards for the product 

The aggregate of products cur- 
rently purchased or manufactured 
by Western Electric Company for the 
operating companies represents ove! 


Thou- 


sands of different products are in 


a billion dollars annually 


volved, ranging from transistors to 
telephone poles or from relays to 
About 800 dif 


radio transmitters 
ferent inspection practices have been 
prepared to cover the inspection of 
these produc ts. As one might expect, 
they employ most of the known pro 
cedures for inspecting product and 
for specifying acceptance criteria 
sampling by attributes and by vari 
ables; 100 percent inspection; single 

and double-sampling lot inspection 
plans; continuous sampling plans 
check inspection plans; lot tolerance 
and AOQL plans; criteria based on 
percent defective and demerits pe 
unit as well as On average and range 

control chart techniques; and so on 
Underlying the preparation of each 
of these practices is a forecast ol the 
history of the 


product at the time it is presented 


expectable quality 


for acceptance: how it was manu 
factured; whether any kind of qual 
ity control techniques were applied 
how, by whom, to what require 
ments, and by what equipment it was 
inspected. Upon information of this 
character largely depend the particu 
lar type of inspection procedure to 
be employed and the nature and 
quantity of inspection results called 


Disposing of Non-Conforming 
Material 

Occasionally, even under manu 
facturing conditions involving good 
control of quality, individual lots of 
product are encountered which are 
non-conforming; that is, they fail to 
meet the acceptance criteria incot 
porated in the inspection practice 
If the deviations are serious or affect 
large quantities of product, the nor 
conforming product must, of course 
be junked o1 i 


repaired In mat 
cases howeve! the non-coniorm 


are marginal; the acceptance 
} | 


eeded by om a“ 


may be ¢ 


In a subsequent ue Industrial Qualit 
Control, H. F. Dodge “ N. Torre a 
liscuss one of the procedure 
widely used to cover 

mn large quantities 

normally we trolled A Check 


pec mn and Demerit Rat ‘ 


mall amount or the deviations from 
Man 


requirements in the design specifica 


requirements may be mino1 


tions are such that marginal depat 
tures from these requirements in the 
product may have little, if any, no 
ticeable effect on service or life. In 
the long run, if the supplier stays in 
business, the customer pays the cost 
of rejected material. In some ci: 
cumstances urgency of demand may 
be an important factor. It is to the 
customer's advantage to accept ox 
casional lots involving minor non 
ontormances 

The acceptance of non-conforming 
naterial on behalf of the customer 
is a quality assurance function. The 
quality assurance department set 
the quality standards, prepares the 
inspection practices, and handles the 
engineering complaints. It is in the 
best position to determine, with the 
advice of other organizations and of 
the customer himself if necessary 
whether acceptance or rejection of 
non-conforming product is in the 
over-all economic interest. Spe 
cifically the quality assurance engi 
neer is responsible for the relation 
hip between the acceptance criteria 
and the 


quality standard for the product. He 


in the inspection practice 


is thus in the best position to deter 
mine the effect of accepting the nor 


conforming lot 


Handling Engineering Complaints 
When the customer receives prod 
uct which fail to meet specified 
requirements, fauls to function as in 
tended, or fails to provide reasonabl 
life in service, he may enter an 
engineering complaint. The num 
ber and character of engineering 
complaints received prov de a ort 
of negative index of qualit nega 
tive in the ense that complaint 
ndicate po sibily quality 


poore! 


than was intended, and also in the 


ense that the absence of complaint 
aoe not nec¢ aril j ite ati 
actory quality Complaint handling 
a valuable ou information 
quality assu ir 
complaints often 
unsuspected she 
ign or manulacture 
number and nature 
plaints provide i pug 
thie sat factori 
quality level 
used to insuré¢ 
: if «i 
eff 


lard “are 
any complaint ‘ all f doubtful 
that it would be j ure 
igainst the 1 of al justified 
omplaint and i! e neces- 


ary saleguara f 0 costly 





as certainly not to be in the most 
economical over-all interests of the 
system. The quality situation can be 
a perfectly healthy one, if the num 
ber and seriousness of complaints j 
kept within reasonable limits 
Investigation of a complaint in- 
volves the finding of the cause of the 
difficulty remedial 
action for the specific case at hand 


rec ommending 


recommending action to prevent re 
currence when the economics of the 
circumstances warrant such pre 
ventive action, and assigning re- 
sponsibility—the latter forming the 
basis upon which the Western Elec- 
tric Company, the supplier, may 
make credit adjustment if such is 
involved. Our method of handling 
complaints varies with the characte: 
of the defect reported, the extent to 
which it prevails, and the value of 
the material involved. The quality 
assurance department maintains a 
staff of field quality engineers who 
are located throughout the United 
States at points selected best to serve 
the operating companies. These men 
are trained to determine the causes 
of a wide variety of operating com 
rany difficulties. They are, more 
over, in a position to make investiga 
tions on the spot where such diffi 
culties arise 

Some 50 percent of all complaint 
entered by the operating companies 
represent more or less isolated ox« 


currence involving small mone 

tary value such that satisfactory 
prompt, and economical handling is 
accomplished by treating them es 

entially as claims. For convenience 
mn complaint accounting we classify 
such complaints as Class 2. In these 
cases the local Western Di tributing 
House, from which the operating 
company obtains its product and to 
vhich it sends the complaint and the 
defective product, merely obtains the 
agreement of the Laboratories’ local 
field quality engineer and makes an 
adjustment in the form of replace 


ment or credit 
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There is the possibility, of course 
that a condition, which from the 
viewpoint of one local area may ap- 
pear to be an isolated occurrence 
may actually be duplicated in other 
areas to the extent that it represents 
in the aggregate a situation which 
varrants treatment as more signif 
cant from a quality standpoint. To 
guard against the hazard of over- 
looking such cases, arrangements are 
in effect whereby the details cover- 
ng all complaints handled on a 
Class 2 basis are reported to New 
York where they are carefully re- 
viewed to determine whether further 
investigation and action are war- 
anted 

The remaining 50 percent of the 
complaints are more involved and 
necessitate more extensive investi- 
gation. Some of these—about one in 
five—can be handled by the local 
field engineer who is able to diag- 
nose the cause of the difficulty, as- 
sign responsibility for the condition 
and handle 
We classify such complaints as 1A 


the complaint himself 
Here again arrangements are in 
effect whereby the quality assurance 
engineers are kept informed of the 
details of all such 1A complaints 
handled by the field engineers so 
that the significance of the sum to- 
tal of all similar complaints can be 
evaluated, and further steps taken if 
warranted 

As would be expec ted, when we 
consider the wide variety of mate- 
rials apparatus, equipment and cir- 
cuits employed in the telephon 
plant, not all complaints can be set- 
tled on the ground by our local field 
quality engineers. Some 40 percent 
of all complaints entered by the 
operating companies relate to condi 
tions which, because of the special 
ized skill or testing equipment in 
volved in their diagnosis, or the 
magnitude of their over-all effect 
on quality, warrant direct reference 
to, and handling by the quality as 
surance engineers We designat 
these types of complaints as Class 1 
It is these complaints 
from which we derive informatio 


in particular 


leading to changes in design, pr 
duction procedures, and in the qual 
ity standards, inspection practices 
or non-conformance policies of the 
Quality Assurance Department it 
self. The close relationship which 
the complaint activity bears to the 
quality assurance function makes it 
obvious why the handling of engi 
neering complaints should be, and 
is, a quality assurance activity 
Figure 2 illustrates the flow dia 
gram for complaints. Arrows lead 
ing to and from the ight of the 


circle 
York,’ 
information trom, various sources 


remed al 


Complaint Investigation New 
indicate requests to, and 
and recommendations for 
ction by responsible organizations 
Conducting Quality Surveys 

The quality survey has been char 
acterized as the most important sin 
assurance 


gle cog in the quality 


machinery. It comprises an over-all 
review of all factors relating to the 
quality ot a particuial product te 
the end of determining what th: 
quality should be, what it is, and 
what must be done, if anything, t 
get the quality where it should b 
and to keep it there. Since the qual 
ity assurance activities themselves 
uch as the handling of engineering 
ymplaints, the preparation of in- 
spection practices, and the disposi 
tion of non-conforming material 
have a very important bearing on 
the quality of the product, the cor 
rectness and effectiveness of the: 
activities are examined, as well 
the activities of other organizations 
The survey is conducted by 
survey committee usually consisting 
of three people—one member fron 
the quality assurance organizatior 
who acts as chairman (he is an e1 
gineer, who is a quality specialist o1 
the particular product under 1 
vey), one member from the inde 
pendent inspection operations 0! 
ganization of the Western Electri 
Company (the agency 
which provides the Quality Assur- 
ance Department with Inspection in- 


inspection 


formation covering the product) 
and one member who represents the 
inspection function of the manufac- 
turing, installation or repair organi- 
zation, whichever is involved. Eact 
of these members, as preparation 
for the formal conference which is 


usually held at the manufacturing 


plant, reviews thoroughly those fac 


tors relating to quality with which 
he is most directly concerned and 
nence most familiar The quality 
assurance member's activity in this 
connection is indicated in the left 
hand column of Table I. Through 
his preliminary study and from all 
the quality information available to 
him as background, he endeavors to 
whether _ the 
quality setup is designed in a man 


determine over-all 
ner most likely to result in optimun 
over-all system economy, and to in 
sure that the various means neces- 


sary to reach and maintain the 
quality level are continu- 
He notes tor further 


investigation and action any circum- 


propel 
ingly effective 


stance which does not appear to be 
consistent vith this over-all ob- 


jective 
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mittee me ts employe Surve subjects 


in n reviews those 1s ana the ans i frequen thei timeliness Ire 
quality I ; vities which are vith which the F iipbrated ; } tandpoint as evidenced 


vithir articular field of inte: aintained. Bear in mind that th plaint history, the inspection rv 
The inspectio q iality assurance organization nd the number and nature it 
example L1es n the representativeness arm ilormances [he importance 


f its | ver-all integrity of the inspec he product in te! 


yi 


vhich } tion agency s inspectio! esuits, ane ! ervice 
spectior l nust be satisfied that these result the quantit 
met, the ; " al all respects equivaient 1 etary Val 

tnose vhich the quality assurance acto it 
loved ! people themselves would obtair ten 


of compliance they vere to periorm the inspe epeat 


ed non-conformance ro } Any irregularity either ) il basi time te 


The production inspectior mm commission vhich tl vith the mportance 


milarly reviews the met! oO ! iscle is noted und =the ikelihood 
information as bac! ibject qualit 
f} 


hop inspections oun preliminary report luence 


trumentalities and ecora 


ha complete: ind ‘ the conterence discu iT 


Analyzing, Evaluating, and 
describe ointly prepart« i Survey epo Reporting Quality Results 

the This is the activity ir vhich 
t athered together al the qualit 


issue ; nd n nop toul the committe 


vhich describe tre quality ot 


picture ; ‘ h product in relation to the quali 


ignificance f his finding from i; intended cit any circumstance formation fut 


quality standpoint. He sends a cop ncompatible with this quality ir ther activities 


ary report t ‘ of ter and recommends to the orga! ults are analyz and the report 


on product q lity prepal 
portant product over 200 


nittee 1! ! zation respon ible any measure 


t the tor ‘ vhich the committee feels necessa: 


either to obtain or to maintain qual e quality-rated individua 


it at the desired level These res portant type ol associated group 
ymmendation are referred f apparatu crossbat tep by tep 
tation tk é ombined 


nange il aesign i“ revisio Vario 


pecified limi a modified yhiy representat 
office it 


rmposite 


action items and may in 


technique an improvement 


committees lis ' Dec ulacturing process and so 
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Copis of the urvey 
ent to interested organi ponding 
the Laboratories and in tl ni xample 
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those to whom items hav . Included 


igned for action. The com ai aan: 
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Figure 3 
action toward the removal of any 
quality shortcomings, actual or po 
tential. It is thus in a particularly 
favorable position to act judicially 
To do so, it must be fully inde 
pendent of, and have authority fully 
equal to, those with whom it does 
business. Should its status permit 
overruling except by authority high 
er than design, production and 
quality assurance and except on the 
basis of factual merits, the benefits 
to be 
unprejudiced, critical judgmerft are 


lost It should be emphasized that 


gained from an independent, 


no small part of the success of the 
quality assurance effort in the Bell 
System is attributable to the com- 
plete and full authority 


with which its activities have been 


freedom 


carried on 
The quality ass activitic 


are, as will have been noted. large 


urance 
engineering—engineering with ; 
particular slant, perhaps, and with ; 
better than 
the laws of 


usual appreciation ol 
probability, statistical 
distributions, and quality control 

but nevertheless engineering. Hence 
about 85 of the total of slightly ove 

100 people in the Quality Assuranc« 
Department are engineers and thei: 
technically trained assistants. A 
dozen or so are women college grad- 
uates with mathematical and statis- 
tical training; and about a half dozen 
are cler ical people The close co- 
ordination among the various ac 

tivities, which is vital to the success 
of the whole quality assurance pro 
gram, is possible only if we provids 


Examples of Quality 


OImMantiOns 
oa mae ” ” 


j 
j & pms eg-- eceece a; 
0 Jad Ai L/ 


Measures Used in Rating 


for a high degree of communication 
Qu! organizational setup insures 
this 

Figure 4 
functional organization of the de- 
partment. At the left will be noted a 
heading “Quality Specialists.” About 
half of the entire personnel is in 
Each one of these 
highly 


shows a_ skeletonized 


this category 
specialists is an engineer 
trained with respect to his specialty 

a particular type of 
product or a group of closely simila: 
products. He is responsible for all 
phases of quality assurance asso- 


ciated with his specialty. He han- 


QUALITY SPECIALISTS 
c. ©. STATION O. P. 


QUAL. ENG QUAL ENG ENG 
aa oe a an 


| TOOLS 


RECEIVERS ' 
HAROWARE 
DIALS : 
CABLE 


'‘ 





SxS APP 


RELAYS 


POWER. 


TELETYPE 
x%- BAR ' 


TOTAL. - S@ SPECIALISTS 
INCLUDING ASSISTANTS 


teleph« ne 


dies all the engineering complaints, 
upon all non-conformance 


determines the 


passes 
cases, inspection 
practices to be followed (with any 
necessary assistance provided, as 
will be explained later), sets the 
supervises the 


quality standards, 


analysis of inspection results, and 
conducts all quality surveys on his 
specialty. Thus each specialist is 
essentially Mr. Quality Assurance 
insofar as his particular product is 
concerned. Most of these men have 
had long experience with their re- 
spective products; many ot them 
have been recruited from Laborato- 
ries’ development departments. By 
having one man responsible for all 
phases of quality assurance on his 
particular product, we insure the 
close coordination of the various ac- 
tivities. In our judgment this or- 
ganizational plan of having a single 
individual responsible for all phases 
of quality assurance with respect to 
each major spe ialty is the most im- 
portant single factor in the success 
of the quality assurance plan. In 
fact, we are convinced that the plan 
cannot be made to work success- 


fully without this feature 


In addition to being engineers with 
supplementary training in statistics 
and quality control, these men must 
also be pretty good diplomats. Wher 
we have in mind that a large part 
of their work involves finding, and 
calling attention to, the shortcomings 
of others, we can apjvreciate that 
they are in a good position to find 
themselves disliked unless they ex- 
legrec ol 


erTrcis a considerable 


diplomacy 
A second, and much smaller, group 
in the department is that shown o1 


QUALITY 
METHODS 
= = 


Q RESULTS 


FIELO ACTIVITIES 


FIELO COMP L. 
ENG BUREAU 








ANALYS'!5S 


T | 
BOSTON COMP... 

; RECORDS 
WASHINGTON 
; REPORTS 


WEW YORK . 
: TECH 
. FILES 
LOS ANGELES : 


OFFICES 


Figure 4—Organization of Quality Assurance Department 
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the chart under the heading “Qual- 
ty Meth: as Thes« 


are people highly trained in the 


De veiopment “ 


theories ol tatistics and quality 
control In 


nated the basi 


this group have origi- 
concepts ol the con 
trol chart, defect tolerances, consum- 
‘ and producer's risks, and scien- 
They 


in a sense the development and 


sSampiing pians 


repre- 


esearcn ¢& ly n the department 


The y are respor sible for the devel- 


ypment of new theories and tech- 


niques of sampling, quality rating 


and quality control. They prepare 


technical memoranda to cover both 
the theoretical and practical aspects 
of these various subjects, including 


double and 


such things as single 
multiple sampling tables, charts for 
sampling 


etting up continuous 


plans, methods for computing qual 
ity indexes and control chart crit 
tables 


operating 


a_ therefore mathematical 
lor use in computing 


characteristics of sampling plans 


etc. These technical memoranda aré 
made available to the various manu- 


facturing plants in the Bell Systen 


and are of assistance to the quality 
specialists in the discussion of shop 
inspection procedures that are re 
viewed in the course of quality 
surveys 

Frequently the engineers in this 
group are consulted by the quality 
specialists for assistance and advic« 
concerning the best methods of sam 
pling and quality rating. They in 
sure that the inspection practices 
and quality rating procedures are 
uniform and consistent from a sta 
tistical point of view; prepare cer 
tain of the 
inspection practices consolidate ths 


more general ypes ol 


several quality rates associated with 
the various types of products; and 
plan and edit the over-all quyality 
report which has been mentioned 
They also, jointly with the quality 
specialists, cooperate with the de 
velopment departments in establish 
ing engineering requirements, to the 
end that verifying inspections will be 
facilitated and product quality best 
insured 

The field engineers, who man the 
15 field engineering offices through 


out the United States, have already 
been mentioned. As has been indi 
cated, they are located at points 
designed best to serve the twenty- 


Thei: 


functions and activities have already 


odd operating companies 
been dis« ussed 

Under the 
Bureau” is a small group of clerical 


heading “Complaint 
people who handle the filing and 


records covering the engineering 
complaints and the technical corre 
spondence of the department, and 
prepare the periodic complaint re 
port 
Conclusion 

From the foregoing description, it 
s evident that our over-all quality 
assurance plan represents a “cradle 
to grave’ process ol target setting 
evaluation 


information gathering, 


and corrective action—an integrated 
feed-back arrangement administered 
by a group of specialists in a care 

fully designed organization which is 
itself, part of the plan—all directed 
toward obtaining and maintaining a 
quality which represents an opti 
mum in dependability and economy 


Installation of a Quality Control Program 


Introduction 


To start a quality control program 
is not easy with the blessing of top 
management and almost impossible 
without their full support. Personnel 
ntroducing and administering 
quality control program in any 
ganization must be missionaries 
vell as salesmen possessing the 
tues of patience perseverance and 


ve rsatility Ever new 
vill offer ar problem and rule 


application 


f proced ire < be formulated a 


onditior dic 
Before ve tart talking about ¢ 
q iality control progran 


we should determine why such a 


tablishing a 


{ 


program iis des red Regardless 0 


what product company manufac 

tures, or what service it renders, al! 
have reasons of their own for start 
ing a quality control program. What- 
ever the many reasons may be, with- 
out a doubt at least one ranks very 
high on the list: namely, cost The 
most important ttem in me n bus 


ness and indust 
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duction costs and quality « mtrol 
a very important means o! doing this 
In the early ys of the industria 
era of this country, there were rela 
tiveiy few competitive manutactu 
ing firm Through reinvestment of 
irning these fin eased the 
yutput per mal 
rice increa a rn { } and 
prosperity that invited 


As the numbe oft com 


enjoyed the 
competition 
petitive firms increased, the necessit 
for the control of production cost 
increased. The firms that were 

cessful in the control of their pro 
Those vat 
did not appreciate the importance ol 
the problem, or failed to find a 
atisfactory solution to it 


Husines 


duction co u ived 


he Catie 


casualties 


It should be noted that the tern 
quality control” and not “statistical 


Quality 


wherea 


quality control” was used 
control 1s all inclusive 
tatistical quality trol iw one ol 
| 


ent method 


q ialit 


rol is used in conjunction with in 
stati 


nondestructive 


pection testing, production 


engineering testing 
as well as other methods, to achieve 
quality control. As an example Mc- 
Donnell Aircraft Corporation utilizes 
radiography 


optical inspection 


fluoroscopy, magnetic particle in 
pection, leak test, fluorescent pene 


trant inspection electri current 


conduction test spectrochemical 
nalysis, hardness testing, ultrasonik 


inspection, as well as statistical qual 


ty control within the Quality Con 
trol Department 


control, in it broadest 


Quality 
sense, refers to the systematic con 
trol of those variables encountered 
in a manufacturing process which 
affect the excellence and cost of the 
Such variables are a 


result of a combination of men, ma 


end product 


terials, and machinery necessary to 
Qual 


ity control is never absolute it i 


the process of manufacturing 


always relative to certain other cor 


deration Fo ne this the vord 





quality is meaningless unless the end 
use of the product is also stipulated 
The term “good quality” means that 
the article is good for the purpose 
for which it was intended. Quality 
is an abstract word unless related 
to definable and measurable char- 
acteristics of the product involved 


Quality is likewise related to the 
economics of manufacturing. The 
degree of quality that can be main- 
tained under a designated manu- 
facturing process, the percentage of 
imperfect goods, if any, that are a 
ceptable to the producer and/or to 
the consumer—these are typical of 
the economic considerations linked 
with quality control 


Although the precepts of quality 
control have been in existence for 
some time, it has only been recently 
that industry generally came to see 
the potentialities of its methods for 
the solution of production problems 
In the past decade industry has seen 
a tremendous advance in the precise - 
ness of its quality standards. Quality 
control has changed from a generic 
art to a specific science complete with 
definite standards and devices for 
measuring 
against those standards 


product characteristics 
Character- 
istics such as hardness, surface fin- 
ishes and noise, to mention only a 
few, have in recent years become 
measurable to great exactness on 


specially designed instruments. Thus 


has industry been required to adapt 
itself to rapidly developing quality 
standards, measuring equipment, and 
control techniques. Furthermore, its 
manufacturing technology has time 
and again been taxed to keep pace 
with the ever higher degree of pre- 
cision demanded by advances in the 
science of quality 


Quality Attitude 


Positive quality attitudes in a plant 
are primarily represented by the 
very intangible but extremely im- 
portant spirit of “quality-minded- 
ness’ extending from top manage 
ment right through to the men and 
women at the bench. Such atti- 
tudes will not automatically develop 
through the mere installation of a 
quality control program. They must 
be earned through action by mem- 
bers of the quality control organ 
ization and through the _ results 
gained from activities in the quality 
control jobs 


These attitudes can be earned 
through what may be described as 
essentially a process of responsible 
“selling” by the proponents of qual 


ity control. Whatever is new about 


38 


the quality control program is grad- 


ually and successfully introduced 
step by step to the entire plant 
organization so as to obtain its will- 
cooperation, and 


strange 


ing acceptance 
participation New and 
quality control routines are not in- 
troduced in the shop without con- 
siderable fore-warning and smooth- 
ing of the way; descriptions of 
quality control technical methods are 
not worded in the mysterious lan- 
guage of the mathematician or tech- 
nologist but are presented in shop 


terminology 


Selling of the quality control pro- 
gram is basically a matter of sound 
human relations activity—it is not 


‘ 
a“ technological issue 


Planning and Selling 


The first task to be accomplished 
when installing a quality control 
plan is to develop a concrets 


tical, salable plan outlining the ulti- 


prac- 


mate objectives. At least four gen- 
taken 


into account during development of 


eral considerations must be 
this plan 


© An essential requirement is that 
the plant's quality needs should 
first be carefully analyzed. The 
quality control plan being intro- 
whose 


duced should be ome 


routines and terminology are 
tailored to the individual factory 
requirements determined from 
this analysis. It should not be 
a “prepackaged” program lifted 
bodily from another plant o1 


from the literature in the field 


The scope of the quality control 
activities recommended by thx 
plan should be based upon sound 
economic analysis rather than 
developed without reference to 
the economics of plant quality 
needs This scope should be 
determined by striking a bal- 
ance between the range of the 
quality problems in the factory 
and the cost of the minimum 
amount of control required to 


face and solve them 


The quality control plan will 
undoubtedly recommend action 
and co-operation from many 
functional groups and _ indivi- 
duals in the plant. The support 
involvement, and motivation of 
these individuals and groups are 
far more likely to be secured 
if they have participated in 
formation of the plan and of the 
quality control program it re« 


omymne nds 


e The plan should emphasize th« 
tangible benefits that may be 
derived from quality control and 
should indicate the measuring 
sticks that will be regularly used 
in the program to evaluate the 
results produced 


Acceptance ol tne proposed quality 
control plan by top management 
with whatever adaptations and im- 
provements it wishes to make, is an 
essential without which no furthe: 
effective selling can be 
The approval 


may well be tentative, with complete 


genuinely 
done in the factory 


acceptance contingent upon the re 


sults from initial quality control 


applications 


When the plan has been accepted 
by management, tentatively or othe: 
vise, a sequence of several steps 
should be followed to bring its pro 
posals into actual operating reality 
in the plant. This sequence will 
develop the plan through the stage 
where widespread tangible evidence 
will be available to all members of 
the plant organization on the actual 


value of quality control activitic 


There are various ways to intro 
duce a quality control program, but 
the method that was used at M« 
Donnell Aircraft will be discussed 


Introduction at M.A.C 


It would be in order, at this time 
to mention a few statistics concern- 
ing McDonnell Aircraft Corporation 
to enable the reader to better under- 
stand the approach to this problen 


that was used 


McDonnell is the largest individual 
employer in the St. Louis area with 
approximately 15,500 employees. Of 
this total number of employees, ap- 
proximately 1035 are in the Quality 
Control] Department 


Today's 


extremely 


airplane is al 


fighte: 
complicated mechanism 
which requires the integration of 
some 30,000 pieces into the efficient 

required by the armed 
Approximately 18,000 differ- 


ent items are procured from some 


weapon 


forces 


1500 vendors which supplements the 


fabrication and assembly shops 


Engineering changes are numerous 
because in peace time the emphasis 


is on quality rather than quantity 


The company spent in excess of 
$750,000 last year for training em- 
ployees. Participating in this train- 
ing program, which included on-the- 
job training as well as supplementary 
training taken by an employee on hi 


own time, were 5.387 individuals 
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Durir the 1951, 1952 and 


1953 a total pector traines 


vere vrocesse nspector trau 


week ¢ 


t? . paid t 


ing progran ourse 


during which 
attend ( lass¢ s 


It can be from these statistic 
that 


are 


seen 


fairly iarge people 


groups ol 


involved, So pe! sonal contacts o1 


verbal instructions are not practical 


in 1950, the inspection de 
genuinely 
tatistical 

Wher 


| ' 


oached, i 0 


nanagement 


ip 
ept that was 


a appt pecame 


parent that the ne com 
hpeing presented vas not going to be 
Neither 


wccepted vit! 


did toy 


anagement 
on the ideas. Instead 
to proceed 
n the approach to 

MAC. Arrangem 
ior a eri of five lecture 
given by Dr 
University during 
1950 By 
tures were 
not tor 
of the 


June und July 


prea rangement Lire 


elling purpose 
tech j tructions 
Supe bron i! t 


j 


facturing division, engineer! 


sion purchasing department 
inspec tion de partme nt were pers 
ed to attend The 
specifically intended to stimulate ir 
the 


ontrol 


lectures A 


terest and get peopl i 


: } 
talking 


ization q ialit ‘ 


ty 


ed lel! 


lectures se! 


vell as 


series ol pul 
started 
The 


then stocked 


pose ve 
talking 
Technical 
with rT 


pe opi 


questions 


any Y tatistical 


quality control a! 
formed that 


thei: 


About th 
advertising 
Arrangen 
Elliot 


weekly 


ntensive 


started 


furnish ‘ 
with quality 
which vere pi di played 
throughout the Photograph 
hed in the 


paper relat 


ind artick yup 
company mo y nev 
cont 


ng to qual t 


Arti le $ 


lication 


Qua 


of the pe! 
to convert 
methods 

their wortn mpossibdic to e' 
accurately put subsequent 


nave 


now then to be a 
| fF 


ind to have ha i real etiect 


; 
‘ 


q 
I 
Personnel Inventory 


Nadler of Washingtor f 


by staff 


This 


vith the e 


personnel in 


useles to try 


be necessary to Ke 
ventory. It would be 


to set up a statistical quality contro 
rganization if the people who were 


vere incapable ol 
After a 


was decided 


to administer it 
inderstanding it certain 
amount of research, it 
that for the factory 
there were only two basic character- 
that to be 
These were the IQ of an individual 
knowledge of 


Two standard tests were given 


working level 


istics needed measured 


and simple arith- 


nis 
metic 
to the inspection personnel, includ 
As 
pected, a very good normal distribu 
the test 
comparing 


test 


ng supervision was to be ex 


W hen 
By 


standard 


tion curve resulted 
scores were plotted 
with 


con lusion 


results 
the 
that about one-third of the personnel 
able to the 
statistical quality control 
that 


administe1 


these 


scores was reached 


vould not be absorb 
study of 


Based 


me can adequately 


upon the philosophy no 
any 
inctior vithout } and ul 


the bi it wa 


nowineg 
le tanding 
lecided t us¢ inspectors oni 
sults of their in 
pectior d that all data would be 


I 
plott a 


y! recording the I 


abulate nterpreted, and 


i 
onnel ainead 


espec ially ti 
SOC 


Training 


the 
start 


It ws then decided that time 


iad arrived to formally the 


aining progran Arrangements 
ade vith 


course in 


University to 
SQC at the 
upervisio! 
the 


volition or 


the 


for 
instruction was 
their 

It should be pointed 
felt to be 


actory nspectior 
taken by 
own 


ndividuals of 


ir own time 
that it was mperative 
the the in 
pection department before attempt 
With intent 
ver, two shop supervisors were in 
luded. These 
ause it was felt 
ts offered the 


ial attempt in 


train supervisors ol 


ng to train others how 
were chosen be 
that their depart 
fertile field 
SQcC. If 
onvinced 


iderable 


attained 


two 


most 


wuld be « 


ipo 


nginee! 


n-day intensiy ourse in statistical! 


lality ont 1 these 


to P 


indivi 
ials Wi irdue Un 


ersity tor 


SQC and he 
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late! 


mine 


subsequently trained approximately 
150 the 
mentary training program 


people through supple 


Infiltration 


About this time it was decided to 
start collecting data in a few depart- 
ments and charting it but not dis- 
this After a 
suitable period had elapsed the shop 


tributing information 


foremen of these depart 
called in 
Eventually 


and 


ments were and shown 


these charts they began 


to evidence interest requested 


veekly copies ol these charts, which 
The 


realized 


was exactly what was desired 
shop supervision gradually 
the value of a graphical representa 
tion of the quality level of their de- 
partments and accepted the sugges 
tion of posting large versions of these 
same charts in their departments in 
such locations as to enable the work 
men to see their trend. The majority 
of the workers 


pride in their work and these chart 


American have a 
erve to attain better quality by ap 
this 
sraphical presentation ol the result 
of their 


pealing to pride through 


work. Phenomenal results 


vere achieved in some departments 


Riv 


ments and the workers themselves as 


alry developed hetween depart 


vell as the assistant foremen started 
checking their work before present 


ing must be ad 
mitted 
that 


proper 


it to Inspection It 
that 


were started did noi 


charts 
the 
the 
activity that they represented and it 
Some, 


of the shop supervision did not re 


however, many 
show 
within 


kind of picture 


vas necessary to discard them 


act favorably to the approach of the 


quaiity control personnel and in 


these cases the fault was undoubted 

that of quality control supervision 
n not having made the proper diag 
the 


osis of 


specific situation 


Several 
hould be 


items worthy ol note 


mentioned 


These 


porting 


for re 

and not 
This j 

not have 


hut 


charts are used 


quality trends 
or acceptance purpose 


did 


methods 


not Hpecause we 
iith is tati 
e of the 

and be« 


peculiarities 


tical 
nature of airtrame 
ause certain re 

caused u to 
We 


re ady to 


aeen it inadvisable now 


that we are intro 


eel 
ampling methods in some 
which we in 


future 


of oul ope rations 


tend to start in the near 


The charts in were started 
at different times. The moral of 
this is do not bite off more thar 
ou can chew. One successful ap 


vorth 


use 


plication i more thar 


} 
at InCcCOncIUSIVe 


ittempt 
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Figure |—Visual Fatigue 


Figure 2—Laws of Chance 


In that charts are used for 


reporting 


purposes and not for 


acceptance calculated 


purposes 
control limits are not employed 
We “Target Limit 
is an 
set by the shop general foreman 
Wi 


mucn 


us ; vhich 


arbitrary level of quality 
for his own department fee! 
that this procedure is of 
the 


would be 


greater value because cal 


culated control limits 
governed by the quality of the 
work produced and would var 
The “Target Limits 


are progressively lowered as the 


accordingly 


quality improves 


How long can you see what you should? 


really have a chance? 


Never force procedu e on 
the 


try it 


shop but persuade them to 
If it 


convince them 
If it fails, ace 


proves suct essful 


that it 
‘ pt the blame 


was thei: 


dea 


Training Aids 
Early in the started 


accumulate various devices to be 


program we 


ised for demonstration and training 


None of 


ceived by 


these devices were con- 


us but full credit belongs 
others who were kind enough to 


furnish us literature regarding their 


construction and use 


tr 


found 


We have 
st of the 


it nothing holds the intere 


average An 
et The 


cannot be over-er i 


pnasizeda 


full value is not realized from thei 


academic applications but principally 
from their advertising ability 

A very effective method of demon 
strating to a group that 100 percent 
inspection is not infallible is through 
the 


tence 


use of these two simple sen- 


NO. I 


FEDERAL FUSES ARE THE 


RESULT OF YEARS OF SCI 


ENTIFIC STUDY COMBIN 


ED WITH THE EXPERI 


ENCE OF YEARS 


NO. Il 
DON’T FOR PREMI 
UMS ON COUPONS AS THE 
OF THE TOBACCO 
BLENDED IN CAMEL CIG 
ARETTES PROHIBITS THE 
USE OF THEM 


LOOK 


COST 


These wn, or at 


a time 


are sink 


sentences 


to groups tor a period ft 30 


The group 1S asked to count 
the letter: Fk 
appears in No. I and the 
Letter “E” in No. Il. Rec- 
ords were kept of the results and for 
200 indiv 
got the correct 


No. I which has 


32 percent for sentence 


seconds 
the number of times 
sentence 


sentence 


over! duals only 16 percent 


answer tor sentence 
Six F's , and only 


No. Il 


which 
has eleven “E’s 


Another iten 
shown in Fig. 1 


that we found 
Thi 


mor 


iselul is 
is another method of de str: 
that 100 pe nspection dot 
all of the defectives. The 


spection lot consists of 3000 10 


reent 


remove 


beads vith 
through each. Ons 
steel drill : 
ed into the 2-mn Tw 


of the wooden 


wooden 
beads have } pins press 
» hundred 
piug 
the 
the 


bead 
pressed nto 
emaining 2700 have nothing in 
steel pin 
defex 


holes. Those 100 with the 


inserted are considered to be 


tives 
the plasti 


The beads are placed in 


hopper which fits 


The beads dr op 


ntable moving at a 


into a metal bas« 


nto holes in a re 


tur peer 


| 
VOlViIng 
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I rpn The turntable has 50 holes 
drilled at equal intervais around its 

umference which will therefore 
present 100 beads per minute to be 


The beads 


approximately 


observed bv the inspecto! 


track 
one quarter revolution of the turn- 
table which permits the inspector to 
serve ntire surtace of each 
bead. The beads then drop into a 
chute which deposits them in a con- 
tainer. The effectiveness of the ir 
spectior al determined by pass 
ing a ag ve tnose beads 
passed ie inspector Any de- 
fectives that got past the inspector! 


SS ill be 


cause of the steel plug 


picked up by the magnet be- 
Then, by 
passing the magnet over those beads 
removed by the inspector as being 
defective, it can be determined if 
any good beads were erroneously 
rejected This demonstration em 
ploys two of the most common detri- 
ments to good inspection monotony 
Since the 


must concentrate his full attention 


and fatigue inspecto! 
on the beads for 30 minutes without 
a break, he is likely to become care 
less before the test i completed be 
cause of constant repetition 

This test was given to 50 peopl 
on whom data were tabulated, r« 
sulting in scores of from 16 percent 
to 100 percent with the average being 
Included in the group 
various 
classifications, engineers, clerks, and 


No correlation could be 


72 percent 
tested were inspectors of 
supervisors 


made between the scores and the 
type of work the individual normally 
did. The only conclusions that could 
be drawn from this are. that human 
error invariably exists and that re- 
gardless of the individual's specific 
training, 100 percent inspection will 
not remove all defectives 
The demonstration that generated 
the most interest among our person 
was the slot machine shown in 
We used this before group: 
or in SQC classes by selecting one 
individual and giving him a specified 
number of nickels to play the slot 
machine in whatever manner he 


The pay-off 
ning combination is selected 


wished when a win 
is in the 
form of slugs with various monetary 
values stamped on their faces that 
cannot be put back into the machin«s 
because of a difference in size. In 
this way, when the individual’s nick- 
els are exhausted, the loss can be cal- 
culated. An explanation is then given 
to the group of the odds against the 
player for the various combinations 
The same individual is then given the 
same number of nickels and again 
permitted to play as he wishes. How- 
ever, he now wv take advantage of 


the most favo odds and invar- 
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Figure 4—Are the laws of chance a gamble? 


Figure 3—Frequency Distribution 


iably he will lose 


money tn 
time You can ire that the 
vill never \ vith this “one 


armed bandit 


player 


Another iten hich we purchased 
Roller Bearings 
Company, is the Quincur vhuicn 
hown in Fig. 3. This device dem 

] 


onstrates very well how a normal 


from the Timke: 


bell-shaped, distribution will inva: 
iably be produced if left to a con 
stant system of chance causes. It 
can also be used to show how an 
assignable cause will produce some 
thing other than a normal distribu 


tion 


Figure 4 


mnstratior vnic! ises 


another popular dem 


tw ets 


Is it normal? The key to control 


dice Each set ha ix dice with one 
et being honest and the other some 
vhat unorthodox, having two sixes 
two fives. one four, and one three on 


each di The object of this demon 


to show tnat an 4 R con 
vhen the un 


trauion | 
trol chart will indicate 
fair di are substituted for the fair 
dice even though the person piotting 
the chart does not see the dice. The 
dice are thrown, the spots on the 
upper faces totaled, and this figure 
given to a person, out of sight of the 
to plot on the control chart. In 

if each set of dice are 

three 
the person plotting the chart 


a minimum ol 


certain when the unfair dice 


} This is accomplished by 


4 





Figure 5—Random Selection for Assembly—the key to mass production 


using 13.7 for the lower control limit 
and 28.3 for the upper contro] limit 
The effectiveness of these control 
limits serves as a good illustration 
for the function of X, R charts in 


manulacturing operations 


A demonstration intended prima 
rily for the personnel who design the 
product is the one shown in Fig. 5 
Certain overall tolerances must be 


held in the design and manufacture 


of an assembly. These tolerances are 
usually divided among the compo- 
nent parts in such a manner that an 
assembly made entirely of parts of 


minimum size or of maximum size 


will be acceptable. This means that 
the sum of tolerances for the indi- 
vidual parts is equal to that of the 
assembly. This demonstration shows 
that when component parts are 
made by a quality-controlled process 
and are selected for assembly at 
random, the tolerances of the in- 
dividual pieces may be larger than 
are normally provided by the engi- 
neering department. This, of course 
would provide more latitude for the 
shop in its manufacturing proce- 
dures 

The equipment consists of 100 
pieces of tubing of different lengths 
in five groups of 20, with each group 
painted a different color. The differ- 
ences in length of the tubing within 
any one group amount to as much 
as one inch. A board, mounted on a 
base with two solid lines spaced 3% 
inches apart and two dotted lines 
spaced 1% inches apart is used to 
stack against it one randomly select- 
ed tube from each group which thus 
measures the effect of combining 
tolerances, The two solid lines rep- 
resent the height the tubes reach 
if either the longest or the shortest 
of each group is selected. The two 
dotted lines represent where the 
tubes will reach 997 in 1000 if a ran- 
dom selection is made. The regu 
larity with which this demonstration 
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works as it is intended is uncanny 
and it is a very convincing demon 
stration 

We have numerous other gadgets 
which we used such as a plastic bow! 
(see Fig. 6), for demonstrating sin 
gle, double and sequential sampling 
control limit calculators, et It is 
worth repeating that we have found 
devices of this nature to be very 
effective when used in conjunction 
with training programs. “One pic- 
ture is worth a thousand words” is an 
adage best able to describe thei: 


value 


Conclusion 


The following, in brief, summarizes 
our feeling toward SQC 


1. SQC is well worth while for any 
industrial organization to install 
regardless of the item it manu- 
factures or the volume it produces 
A much healthier relationship is 
developed between inspection and 
manufacturing personnel through 
the installation of SQC 
SQC offers another means to im 
press the manufacturing personne! 


vith the truls Take care 
quality and quantity w ll take care 
of itself 

Statistical quality control cannot 
be installed in any organizatior 
over night, but a lengthy educa- 
tional program is required dou 
prior to starting any phase in the 
factory and indeed throughout it 
entire existence. A premature bi 
ginning, before the person! 
fected understand the ise: 
limitations of SQC can hart 
program to the extent of it 

sible defeat 
An individual thin you 
own organization ! be trained 
in SQC so as 
teaching other I highly de 


capable of 
sirable for the person instructing 
others to be compl tely familiar 
with the problems of your busi 

ness Thi has both a real and a 
psychologic al effect as to how oth 

ers accept the training 

Never install SQC throughout an 
organization simultaneously. Start 
gradually and modestly in that 
department most likely to show 
beneficial results and take advan 

tage of the results obtained to fur 

ther the selling aspect. It is far 
more desirable to have shop su- 
pervision request that SQC be set 
up in then departments than to 
tell them that they must accept it 
Point out to management, when 

ever the occasion permits, that 
SQC is primarily for their benefit 
Keep the 


fact constantly before management 


as a tool of industr; 


that inspection can be conducted 
without SQC but the control of 
quality cannot. Factual evidence 
should constantly be pres¢ nted to 
management showing the benefit 
of the SQC program. In othe 

words “Blow Your Own Horn 


modestly but blow it 


Figure 6—Sampling—Fishing can be selective 
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Three keys to Continental's 


nackaging quality 
HC MEN 


C MATERIALS 
1” MACHINES 





MEN — All operations in the manufacture of cans or other 
Continental containers require trained men. Even the 
loading operation gets constant study to improve qual- 
ity of our tailor-made service 


MATERIALS —A second key to packaging quality at 
Continental is our continuous search for new and better 
materials ...as well as study of ways to make more effi 
cient use of present materials. Quality performance is 
the goal. 


MACHINES — Continental engineers are constantly im 
proving the machines we make for use by packers and 
processors, as well as our machines for manufacture of 
cans and other containers. Here, too, quality is all 
important 


MAY, 1956 


Every Continental package is tailor-made for the needs 
of the product it protects. This would be a simple 
assignment, except for two factors: The container must 
be made as cheaply as possible because the ultimate 
consumer is buying ‘‘contents,”’ not “packaging.” At 
the same time, the packer must have dimensionally- 
true containers that will travel through filling and 
sealing machines at speeds from 400 to 1200 a minute 


without a hitch. 


This means that high quality is basic to Continental's 
every Operation, in men, materials, and machines, 


which produce the containers themselves. 


Cc CONTINENTAL 
CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. Le Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 





Studies In Textile Testin 


3 EXTILE testing procedures are 
usually so complex that it is fre- 
quently impractical and probably too 
costly to attempt to investigate all 
the possible sources of variation with 
one statistically designed experiment 
at any one time. On the other hand, 
experience has shown that not using 
statistical designs is also impractical 
and costly. So to compromise, the 
testing procedure can usually be 
subdivided into major categories for 
which a statistically designed experi- 
Then, if the pro- 
expert 


ment is feasible 
gram is conducted 
technical surveillance, and if the data 
generated by the statistical design 
are evaluated with cognizance of this 
surveillance, much knowledge can be 
obtained with respect to desired ob- 
jectives. The following experiments 
were performed based on this phi- 
losophy. They were conducted under 
the supervision of the General Test- 
ing Laboratories, Philadelphia Quar- 
termaster Depot, during 1952 and 
1953. They are summarized very 
briefly and only the statistical as- 
pects of the designs and the analyses 
of the results are presented. The 
computational methodology can be 
found in the texthooks listed under 
the references 


under 


TABLE | 


A-~Analysia of Variance Model, If Inter 
action Present 


Expected Mean 
Squares 


Variation 
due to 


Strips 
Operators 
Machines 


(Machines) 
0 M , an ; 
Testing Error o 


B-Analysis of Variance Model, If Inter- 
action Not Present 


Expected Mean 
Squares 


Variation 
due to 


Strips ae + 12e 
Operators , a 4+ Ie 

achines ‘ o- 24f (Machines) 
Testing Error J a 


NORMAN R. GARNER 


Naval Powder Factory, Indian Head, Md 


Tensile Tests 


The first experiment concerns the 
tensile strength of textiles on the 
Scott testing machines. This test can 
be subdivided into two major cate- 
gories, operators and machines. The 
operator effect includes the details 
of preparation of samples for testing 
and the mannerisms of testing, 
whereas the machine effect includes 
all its aspects, such as speed, calibra- 
tion, and component parts. As a 
natural consequence, we assume the 
operators to be a random selection 


from a “larger population” of oper- 
ators, whereas the machines consti- 
tute the entire population and no 
bias should exist amongst them 
Thus, the experiment is to obtain an 
estimate of the variation between 
operators and to test whether the 
machines, in toto, are equivalent 

As in most experiments of this na- 
ture, consideration must be given to 
the variability of the material tested, 
which for this experiment is Uniform 
Twill, Type I. (To conserve expendi- 
tures, cloth which was available 
without further cost was used for 
experimentation and control pur- 
poses.) This cloth was available in 
t-in. rolls which created a problem 
of a one-way elimination of hetero- 
geneity. However, it was believed 
that a 4-in. strip of Uniform Twill, 


100 in. long (warp wise) could be 


considered homogeneous. That is 
the tensile strength in the warp di- 
rection over a strip 100 in. long 
would have a minimum amount of 
variability between samples taken 
from the strip. With four machines to 
be tested and three operators avail- 
able the experimental procedure 
briefly, was as follows: Select, at 
random, eight 4 x 100 in. strips from 
the available cloth and cut into six- 
teen 4x6 in. samples. Each operator 
picked four of these at random, and 
tested one each on the four machines 
Thus, each operator tested one sam- 
ple from each strip on each machine 
This consumed only 12 of the 16 sam- 
ples available from a strip. The other 
four samples were kept in reserve in 
case an “improper” test was ob- 
served by the technical observer. All 
tests were conducted under specified 
environmental conditions 

It was not known whether or not 
there might possibly be an operator 

machine interaction, which would 
be interpreted as the failure of each 
operator to react the same for each 
machine. If this interaction is pres- 
ent the analysis of variance model 
would be as shown in Table IA. If 
it is not present it would be as shown 
in Table IB, where f(machines) de- 
notes the additional effect to the 
expected mean squares due to biases 


between fixed effects, if they exist 


TABLE ti—Tensile Strength of Uniform Twill, Type | 
(Observed Tensile Strength Minus 180 Lbs) 


PEFEEFTFe 


0 M Surns 
Opr Sutne 
Opr Aves 


Machines 
Sums 
Averages 


Strip 
Sums 


i 
164 
145 
137 
174 
187 
165 
1 
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nponent is not in 

Sq iare for ope - 

re concerned with 

! yperators for 

hines only, whereas it 

aoes enter into the expected meal 

squares for machines since we wish 

to test for differences between ma- 

chines for all operators. The data 
are summarized in Table II 

To determine which model to use 

we first test for the presence of inter- 


hown in Table III. Since 


the F-ratio is less than ome we as- 


action as 


sume that there is no interactior 
present and conclude that operators 
are equally efficient on all machines 
Thus, the analysis of the data is ac- 
cording to Table IB and is given ir 
Table IV 

Since the mean square for ma 
chines is less than testing error mean 
square we assert, at least provision- 
ally, that the machines are equiva- 
lent. The estimates of the standard 


errors are: testing erro! 
\ 18.20 
‘tween operato! 


$82 82 - 18.20 
a9 
between strips 
30.76 18.20 


1? 


1.02 Ibs 


Hydrostatic Pressure Test 


A similar subdivision of operators 
and machines can be made for the 
hydrostatic pressure tests made on 
the Suter 
chines. This test measures the effec- 
tiveness of water repellant. Briefly 
After securing 


hydrostatic testing ma- 


the test is as follow 
a sample specimen ol the cloth (ap 
proximately ] Sq. it.) in the machine 
water pressure is applied at a con 


sta.:t rate by either a foot- or hand 


TABLE Ili—Testing for Presence of Inter 


action for Tensile Tests 


Variation 
due to 


0 M 19.11 


operated lever until the operator rb 
serves three di! piets of water wv hich 
nave penetrated through the cloth 
lhe pressure is relieved by the same 
levers and the amount of wate: pre 
sure consumed is measured. Thus, u 
essence, the operator effect is the 
ability of the operator to observe 
three droplets of water and his reac 
tion time from the time he observes 
these water droplets to the time he 
relieves the water pressure 
For this experiment it 

lieved that the water repellant ap 
plied to the cloth could be heterogs 


neous over a small area of cloth 
vidth 


wise (filling direction) or in both di 


lengthwise (warp direction) 
rections. Thus it was necessary to 
account for heterogeneity two ways 
No interactions of any kind were ex 
pected. Thus, with four machines 
four operators and a possible two 
directional heterogeneity of the wa 
ter repellant it was decided to use a 
1 x 4 Graeco-Latin Square design 
A strip of Water Repellant Cottor 
Oxford approximately 52 in. wide by 
200 in. long was available. Since on« 
replicate ol the experiment con 
sumed 48 48 in., and since ther 
was quite some concern about the 
manner ot variation of the wate 
repellant, the experiment was repli 
cated four times. The four replica 
tions were in succession along the 
cloth warpwise. The design layout 
and the yields (measured in inches 
ol water rise up a cylindrical tube 
with a radial area of 1 sq. in.) are 
shown in Table V 
expected mean 


in Table VI 


The analysis and 


squares are showr 


TABLE V—Design and Yields 


Rep 


Mac hines l and 2 are hand oper 
ited whereas 3 and 4 are foot opet 
ited If we egregate these meat 


i 


nto groups by Tukey method 


ve can say that machine l and 2 
which may be alike, are different 
m machines 3 and 4 vhich may 


Appareritly thie 
time 1s quicke th the hand than 


be alike action 
the toot 

It is to be noted that thy of the 
l ; degrees ol freedor 1 for rows with 
in reps represent variation betwee 
four strips ol cloth The remaining 
nine degrees of freedom re present a 
reps rows interaction If we de 


compose this source of variation ac 
cordingly we have mean squares fo! 
rows of 1.625 in. (with three dewres 
of freedom) and 4.769 i: vith nine 
degrees of freedom) for reps 

It appears we can infer that the 

ter repellant is ne applied 
homogeneously even over a 


segment ol the cloth 


Further, note that the averages for 
replications, in the order numbered 
are 40.09, 40.19, 40.82, and 41.03 in 
though a 


respectively It appears as 


trend exists; however, it would not 
be appropriate to generalize this con 


lusion 


of Hydrostatic Pressure Tests 


Rep Ill 


Testing 
Error 1491.67 937 LEGEND 
Operator 1. Bt I) 


Machine l +4 


Analysis of Variance for Hydrostatic Pressure Tests 


1V—Analysis of Variance for 
Tensile Tests 
Variatior 


Replications 
Columns within Hey; 
Rows within Re; 
Operator 

Machines 

resting F 


Tota 
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TABLE Vil—Yields for Dynamic Absorption 
Test of Water Repellant Cotton Oxford 
Percent Gain by Weight 
‘Vield—42 00%) 


Laundry 


TABLE IX 
Dynamic Absorption Tests 


Two-Way Table of Averages 


rESTINGS 


10 642 
ia 
1276 
| 248 


»o14 


ole} ae hae) 


TABLE Vill 


Variation due to ss 


Main Pilot 
Reps 0.0067 
aundrie ’98 3299 
Main Plot Err: > 2208 


Sub-Plots 
Testings 102 9102 
> 3 F 6.8700 
Sub-Plot Error K 6 4589 


Dynamic Absorption Test 


The last example concerns the dy 
namic absorption test. The primary 
purpose of the experiment was to 
show factual evidence that a particu- 
lar laboratory was not evaluating the 
dynamic absorption test equally to a 
After consider- 
ation of a detailed description of the 


tandard laboratory 


testing procedure, it was found feasi- 
ble, because of the complexities in- 
to separate the experiment 
into two major divisions; the laun- 
dering effect and testing effect. The 
laundering effect would include all 


volved 


aspects of laundering and drying; the 
effect 


and conditioning of sample prior to 


testing includes preparation 
actual determination of absorption 
and the processes involved in the ac- 
tual determination of the percent 
gain by weight due to absorped wa- 
ter. Water Repellant Cotton Oxford 
was available for this experiment 


The test procedure required that a 


CAST IRON PIPE AND FITTINGS 


SPECIAL CASTINGS 
CENTRIFUGAL OR STATIC 


SLoss. 


SPECIALISTS IN 
FOUNDRY IRON 
SINCE 1882 


PIG IRON + COKE 
COAL CHEMICALS + PAINT 
AMMONIUM SULFATE 
ROCK WOOL INSULATION 


Analysis of Variance for Dynamic Absorption Tests 


MS at b xpected Mear 


0 0067 
9 44353 
0 7936 


43034 
? 9455 
0.5715 


strip of 6 yd. of cloth be laundered at 
each laundering. However, only 1! 
yd. are required for a complete de 
Then, since four diffe: 


prevailed 


termination 
ent laboratories could be 
upon to join in the experiment, and 
since a strip of cloth 24 yd. in length 
was considered to be homogeneous 
with respect to dynamic absorption 
and since two such strips could bk 
obtained, the experiment was as fol- 
Each strip 
strips. One of these was as 


lows was cut into four 
6-yd 
signed at random to each of the lab- 
Then, aft 


strips of « loth 


oratories for laundering 
laundering, the 6-yd 
were cut into four 12 yd. strips, and 
one of these strips was assigned at 
random to each of the four labora- 
tories for determination of dynami« 
absorption. Thus 
Two 
evaluations were made on each 12 
yd. strip. Th 
by each laboratory The 
shown in Table VII, the 


analysis of variance in Table VIII 


we had a split-pl t 
design dynamic absorption 
averages of these were 
repo ted 
yields are 
and a two-way table of averages 
in Table LX 

Needless to say, many were sur- 
prised at the results. For, by Tukey's 
method for separating means into 
groups, the laundering averages fell 
into the groupings (A) (B) and 
(C, D) and for the testing averages 
the groupings are (A, D) (B) and 
(C). Nobody 


standard laboratory 


was equivalent to the 
However, the 
gross deviations from the standard 
causes 


were traceable to assignable 


ot variatior and corrected 
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pace f 


olate 


stra heavy 


vided 


According to general pri 
ciples of storage batter 
enginecring power reserve 

we verned by positive 


plate area. In the Exide 


| Ironclad greater effective 
4 


slate area is achieved with 


out increasing plate 7 Here now 


In the Exide-lronclad postive plat 
active material ts held captive in tubes of 
lotted polyethylene. These tube ure 
arranged in a tight row with electrical 
connections only at the top. The actual 
irface of the plate is the combined 
semicircular sides of these tube the 
total surface area being roughly one 
third more than the projected dimen 


sions of the plate 


In use, this unique design feature means 
that more active material 1s exposed to 
electrolyte for a given size batter it 
means the battery can provide power to 
pare for peak loads as well as a depend- 


able source of continuous power! 


Only Exide-lronclad Batteries have this 
idvantage. Be sure t pecify them when 
ou order for either new equipment 
or for replacement. Exide Industrial 
Division, The Electric Storage Battery 
Company, Phila. 2, Pa 


Exide 
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The Use of Continuous Sampling 
In Ammunition 


Introduction 


Inspe ction 
ce 


inspection 


Continuous 
Pp ans 


velopment in the 


Sampling 
relatively recent 
iield of 
but they 


The theoretical as- 


aie al 


and quality control are by 


noe means new 


pects of such plans have been cov- 


' and 


Dodge 
somewhat different 
Wolfowitz'* Several 
of the 


are ay ailable 


by in 
by Wald 

detailed 
ol 


‘ red a 
form 
and 
operation 


Our 


ground 


explanations 
such plan 
not retrace 


ady 
to 


here 
ha 


adequately 


pose 


alre been covered 


but 


whic h 
Ulnitharize cx 


perience gained in a wide scale ap 
Sampling 
hope that thi 


to vou bot 


Continuous 
the 


of use 


plication of 
Plans (CSP) 


experience 


in 
will be 
future cde 


in the field of government in pectior 


for 


in anticipating elopment 


and in applications your own 


purposes well 

The plans hall 
those developed by Harold Dodge in 
the references cited, adapted to the 
of Ordnance 


personnel of the 


a“ 


we dis« US ‘ 


requirements inspec 


by Ordnance 
Ammunition Command, an 
of the U Ss Army 


Illinois 


tion 
estab 
lishment located 


at Joliet 


Ammunition Procurement 


The Ammunition Command func 
of “home office” 
the manufacture of all 

types of ammuntion used 
Armed Services 
complished in part with production 


tions as a sort for 
standard 
th 


oa 
The Mission I8 ac 


by 


facilities owned by the government 


and in part by utilizing the output 
of of 
pliers 
One of 

plant operates much like an auto- 
Using metal 
parts and explosives manufactured 
at other loading 
plants add to 
each of the parts and subassemblies 
as required, and assembles the ele 

ments into a finished round or iten 
Other government- 
manufacture explo- 


a number vendors and sup 


type government-owned 


mobile assembly plant 
these 


locations 


explosive elements 


of ammunition 


owned plants 


R. L. STORER 


Ordnance Ammunition Command, Joliet, III 


sives and certain metal components 
which for one reason or another are 
from the production 
utilized by civil- 


not available 
capacity normally 
ian industry 


Hundreds, at times thousands, of 
vendors located in all parts of the 
United States are required to supply 
the loading and assembly plants. In 
addition, industrial firms 
have been given contracts for 
ducing finished items which require 
and 


certain 


pro- 


are 
to 


no subsequent 


processing 
upplied by these plants direct 


the using Services 
Our present inspection system re- 
that all 


unde r an 


quires material manufac- 


Ordnance contract 
to 


Since a high proportion of the ven- 


tured 


be inspected prior acceptance 
dors are under contract to the gov- 
rather to 


it follows that there is a 


ernment than a prime 
contractor 
substantial government inspection 
organization involved in this enter- 
working 
nearly every state in the union 
The remarks which follow 
based upon experienc c gained overt 


during which 


prise, with inspectors in 


are 
a two-year period 
Continuous Sampling Inspection 
was progressively applied, on a trial 
basis, to a wide variety of inspection 
problems. At the present time, CSP 
is in use on about 165 jobs in eight 
loading plants and about 20 vendors’ 
The applications cover at- 
of clock-work 


large bomb bodies, assembly 


plants 
tribute inspection 
fuzes 
of metal components for fuzes, sub- 
and of 
munition, filling shell with explosive 
charges of 
and a number of other manu- 
facturing operations. The range 
broad enough, we believe, to assure 
that the results are similar to those 
which would be experienced in the 
machining, metal working and as- 
sembly of components of a 
wide variety of civilian goods. The 
analogy probably extend 
also, to of the 
tronics and aircraft industries 


assemblies assemblies am- 


manufacture cartridge 
CASCS 


is 


metal 


would 


some aspects elec- 


Procurement 


Typical Inspection Set-up 
For 


inspection done by the government 
in the field of ammunition procure- 
that 
inspection performed at the site of 
manufacture. The 
bute inspection is usually dons 
of 
having associated with it a Classifi- 
cation of Defects (CD) 
is considered independently of the 
that final acceptance be- 


comes a matter of passing a succes- 


economy reasons, most of the 


ment is source inspection is 


necessary attri- 
ina 
series stations each 


or stages, 


Each stage 
others so 
f) 
sion of inspection stages. The break- 
down into is arranged 


stages pri- 


marily to avoid having to disassem- 
ble material in order to accomplish 
the required inspection, and has the 
side-effect of relating the inspection 
to the 


interdepend- 


‘ losely 
The 


‘nee is so complete that 


system rathe: manu- 


facturing setup 
in many 
cases the product must be inspected 
it from 
operation to the next 
Prior to the of CSP 
most inspection along conveyorized 


with 


as moves one processing 


installation 


accor dance 
so-called “moving lot” provi- 
of MIL-STD-105A. The in- 


other 


lines was done 
the 


sions 


in 


structions provide among 


things 


the 
pi o-rated 


MIL-STD sample 
over the 
if the expected 


that 
be 


(1) 
size 
pected lot size; ie., 
lot 10,000 the 
cated sample size is 300, the 
will usually collect 
sample by taking three 
from each 100 pieces passing the 


exX- 


size is and indi- 
in- 
spector his 


pieces 


inspection station 


(2) that rejected be 
returned to the Dis- 
position of such material, if it is 


material 
contractor 


not government-owned, is a mat- 
ter for the contractor's discretion 
He usually screens the material if 


possible otherwise it is reworked 


or scraped. Government-owned 


material screened or otherwise 


Ls 


a rrrected 
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(3) that material be allowed to 
pass the inspection station so long 
the 
incom lusive 
This 


problems 


as evidence for rejection is 
of 
of 


ex- 


system led to numbe1 


The 


t occurred 


most serious 


these, when was the 


pense entailed in re- 
With product con- 
being al- 
until 


all 


recovering 
jected material 
motion and 


the 


tinuously in 


lowed to station 


pass 


proved rejectabl nearly 
of the 


might 


part 


material involved in a lot 


have passed through one o1 


more subsequent processing opera- 


the time the reject number: 
As a 


to be 


removed 


tions by 


was reached result, product 


unpacked, dis- 
the 


duction line, placed in a segregated 


would have 


assembled, irom pro- 


or handled otherwise at cor 
following the 
It be 


expense involved 


area, 
siderable cost reject 
thought 
in this 
of the 


contractor 


tion decision might 
that the 
situation less a concern 


of the 


is 
government than 
The presumption of such 
ment “Well, if the 

doesn’t want the expense of unload- 
he 
should keep the quality high enough 


The 


an argu- 


is contractor 
ing the product from a boxcat 
to prevent rejection . fallacy ir 


this attitude is twofold 


(1) Often the government owns 
the material and is paying the en 
tire operating expense on a direct 

In 
largest 


basis other 
the 


cost-plus -fixed 


reimbursement 
of 
the 


sorne con 


of 


words, 

tracts are 

fee type 
(2) Even if the 


government-owned 


material were 
the in 


by thi 


not 
occasioned 
kind of handling still have a 
tendency to be reflected in the 
price paid by our government for 
the Renegotiation 
clauses, for 
ditional quantities of the material 
etc., all afford the 
means to recoup such costs if they 


creased costs 


product 


waivers, prices ad- 


contractor a 


inust be temporarily absorbed by 
him 


Another difficulty less serious 
financially but more serious quality 
wise, was the practice of “cutting- 
lots 


ber was rea hed o1 approac hed 


when the acceptance nun 
For 


lot 


fal 


instance, we normally consider a 
as being a day "s production passing 
a particular inspection station. Sup- 
pose that by 1:00 p.m. of a 
day the acceptance number is 
reached. If another defect 


not only will all the material pro 


certain 
is found 


duced up to that time be rejected 
but also (since we expected the er 
to the 


number are 


tire day's 
lot) a 


rejected 


output comprise 


of 
not 


large pieces 


which are yet even 


MAY, 1956 


the 


Much of 
indicated n 


made material ve 


have ay already have 


moved into subsequent processing 
operations and some of it 
packed 

Since the 
flexible, the 
situation usually calls an 


lot at the 


may even 


n the boxcar 


rot 


be 


inspection sizes are 

in such a 
end to that 
the 


and 


manutacture! 


particular point where 


numbet iS reached 


acceptance 


starts a ne and a new sample 


the 


jection 


certain 
disadvantages of 
We do 


etup, obtain the same 


almost re 
this 


not 


re by “aN 
The 


“aif 


olding 
practice evident 
under such a 
of 
caused 
to be 
the contractor 
What 
and 
the 


materia 


sort quality as we would get if 


the 


rejected and returned to 


we entire day's produc- 
tion 
for screening or cor 


rection worse, the absencs 
direct 
pa t ol 


the 


action on 


to 


ot immediate 
government 

leads to 
satisfactory attitude toward quality 
the of both the 
and the manufacturer. On the othe: 
the importance 
defects involved against 


the 


ect an un 


on part inspector 


weighing ol 
of the 
the cost of unpacking, disassembling 
the 
0) 
lit- 
rules 
“lot 


hand 
some 
and in 


reinspecting every piece 


lot cannot conscientiously 
ith the 
interpretation 


As a 


lar 


one 

action a 
the 

the 


along wv drasti« 
of 


result 


eral 
would require 
cut-off” 


censured ‘ 


practice from being 
ventually 
of 


instances 


gained a cel 


tain measure respectability and 


In certain is still acce pted 
as standard operating practice 
Another difficulty 

with the conventional 
ystem better 
than as a problem 
from the fact that lot 
ally fall on the dividing line between 
MIL-STD sample size classes, so the 
inspector is faced with the 
of picking up 100 to 200 extra sam 
near the end of the day if a lot 
few hundred esti- 


he is faced with a decision 


encountered 
inspection 

classified as a 

It 


occasion 


nu 
Ssance arises 


sizes 


necessity 


pies 


runs a over an 


mate; or 
as to which of his samples to de 

clare surplus in case the lot packs 
out a few hundred short of the esti- 
Aside from its nuisance value 
not conducive to a 
In the first 
exces e density 

the end of the 
the 


nate 
this 


good sample 


situation 1s 
cast there 


of 


produce tion rur 


is an mpling 
near 
ome parts of 


while 


and in othe 


case 
the run are sampled to excess 
others are not sampled at all 

Some of these difficulties can be 
corrected by accumulating or bank 
the at the 


station this is not always 


material 
However 
factory and more often than not 
is impo 
es itory cost 


ing inspection 
satis 
of mate rial 
A 
told us 
at 


Banking 

increa fuze 
| 

t example 


of banks 


man ifa iret if 


that elimination our 


: 


CSP inspection stations caused a re- 
million 


duction 
dollars 


ot a 


in his 


quarter 


in-process 


ol a 


inventory 


Banking also increases the time re- 


quired 


to 


convert 


raw oOo 


I 


sé 


*mi- 


finished material to a finished prod- 
Product which must be allowed 
to sit in a bank while nothing is be 


uct 


ing done to it is, in a sense, product 


withheld from the production out 


put 


In 


time o 


f 


emergency, 


it 


have great importance. The increase 


in production cost and time required 


by inspection banks is not offset, in 


many cases, by any appreciable ad 


vantages 
lesse 


cut-off 


the 
feature 


Banking 


attractiveness 


Ol 


does 


little 


the 


unless 


instance, 


to 
lot 


it is accompanied by a strict appli 


cation 


of 


the stati 


lot principl 


Essentials of a Continuous 
Sampling Plan 


Basically, a Continuous Sampling 


Plan 


Dx rdge 


way 


f the 
operate 


Inspection 


ty pe 


ing the produc t 


orde 


nearly so as possible) 


fects 


them with good pieces, 


W hen 


developed by 


in 
begins 
100 
in which it is 


found 


the 
by 


pereen 


M: 


following 


scerecni 


t 


in 


thn 


produc ed (or a 


and 


ane 


removing cde 


replac 1nhyt 


simul 


taneously keeping track of the num 


be 


of pieces in each observed run 


of good pieces 


successive 
fect(s) 


made 


ng 


percent 
pling inspection begin: 
100 


of 


for 
has 


percent 


been 


Whe na 
pleces 


Vv hich 


inspection 


free of 


run 


tl 


Inspection 


stops 


Inspection 


the “qualification phas« 


Sampling 


one 


passing 


p 


iece out 


the 


0 


con sists 


f 


inspection 


of 


every ] 


and 


lb 


f 


ol 
1c 


observ ed, 


pe 
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de 
be 

100 


sarri 


riod 


called 


Inspecting 


piece 


station 


So 


long as this running sample contain: 
the 


no 


pass the station and i: 
a defect is 
howevel! 
reinstated 


ues until the 


fied 


free 


defects 
spected for, production is 


by a 


piece 


of 


100 


resumed 
The 


predetermined 


in 


tically any desired degree 


such a 


a ha 


found 
percent 
immediately 


\A he reupon 


parameters 


way 


protection 


This procedure is 
1. There 
which 


known as CSP- 


plan 


are 


and may 
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kind 


in the 
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SUCCESSIVE 
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known 
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has 


100 percent inspection doe 


place 
ol a 
phas 
fect 


is 


immediately 


ingle 
but only 
followed 


defect 
as hen 


by 


upon the 
the 
the 
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in 


being 


accepted 


allowed to 


If 
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inspection | 
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process 18 again quali 


defe ct 


; 


le 


ampling is 
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prac 


of AOQL 


CSP 


of 


thi 


examined 


CSP-2 
differs from CSP-1 in that return to 
not take 


finding 


in 


sampling 


firs 


de 


less 





than “k” inspected units. CSP-3, in 
turn, is similar to CSP-2, except 
that the inspector examines the four 
units immediately following the first 
defect in the sampling phase. De- 
pending on whether or not another 
defect is found among these four 
units, he reverts to 100 percent in- 
spection or starts keeping count to 
determine if a defect occurs within 
k” inspected units 


OAC Manual of Continuous 
Sampling Plans 

The Manual of Continuous Sam 
pling Plans which is used on Ord 
nance Ammunition Command con 
tracts was developed over a period of 
about 18 months from the experi 
ence previously mentioned We 
started with a simple plan on one 
kind of operation, and as the dive: 
sity of applications grew, the char- 
acter of our sampling plans also 
changed and eventually resulted in 
the series of plans reproduced here 
as Tables I and I 

These tables utilize values of f 
which require sampling frequencies 
ranging from one piece out of each 
200 to eight pieces out of each 100 
passing the inspection station. The 
qualifying periods vary accordingly 
ranging from 12 pieces to over 3,000 
and the associated AOQL’s range 
from 0.12 percent to 10.7 percent 
It should be noted that AQL is used 
only as a label, in our practice, and 
does not imply that the characte 
istic curve passes through any par 
ticular point. In the two tables we 
are discussing, the AQL is included 
primarily as an index to the MIL- 
STD-105A plan which would yield 
about the same AOQL as the CSP 
plan if it were used on an AOQL 
basis. In most instances, the con 
ventional inspection system actually 
does have AOQL connotations, for 
the customary action taken by the 
contractor upon the return of a re 
jected lot is te screen the lot under 
the supervision of an Ordnance in 
spector, removing all defects of the 
kind causing rejection 

In addition to the wide range of 
i, f and AOQL values, plans devel- 
oped at OAC also provide for the 
use of either CSP-1 or CSP-2. Each 
feature of the plans we now have is 
the result of a problem or situation 
in the field which required an ex- 
pansion, addition or change to the 
simple plan with which we started 
in 1952. We therefore expect that 
the set of plans will have wide and 
successful use in the future 


Effect of CSP on Quality 
Consciousness 
Initially, we investigated the use 
of CSP in the hope of eliminating 
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TABLE |—Values of i for CSP-1 Plans by f, AQL and AOOL 


f Values 


AQL 


0.015 
0 035 
0 065 
6.10 
0.15 
0.25 
040 
065 
1 06 
150 
2) 
100 
650 
10.00 


the expensive recall provisions at- 
tendant upon the conventional in- 
spection system and concurrently of 
reducing the amount of material 
which had to be banked near in- 
spection stations. When these banks 
consist of explosives, they become 
safety hazards as well as production 
and fiscal problems. There is no 
question but that the CSP plans 
either eliminate or materially re- 
duce troubles of this sort 

The most important benefit, how- 
Under the 
onventional inspection plan, rejec- 
tion did not follow until sometime 
after the finding of the first defect 
The MIL-STD-105A plans most 
often used have rejection numbers 
as large as 15. Several hours’ pro- 
duction is ordinarily required to 
generate enough defects to cause 
rejection. In view of the “lot cut-off” 
feature discussed earlier, rejection 
may not follow a run of quality 
trouble, except under very difficult 
circumstances. By contrast, CSP-1 
causes immediate rejection of the 
process and use of screening as an 
expedient means of quality correc- 
tion upon finding of the first de- 
fect. CSP-2 is a little weaker in this 
respect, delaying corrective action 
until a second defect is found too 
close on the heels of the first. In 
either case, however, action is suffi- 
ciently direct, and the severity of 
the consequences is such, that the 
need for attention to quality becomes 
quite evident at all levels from op- 


ever, was unexpected 


TABLE I! 


AQI 


0015 
0035 
0 065 
0.10 
0.15 
025 
040 
065 
1.00 
150 
150 
400 
650 
10 00 


*k ls equal to | 


erator to production superintendent 
Inspectors and production super- 
visors have both remarked on the 
increase in quality consciousness a 
an outstanding by-product of CSP 
These comments, be it noted, are 
not isolated but have arisen inde- 
pendently from nearly all users of 
the plans 

Concern was at first expressed 
that CSP tended to venture into the 
field of process control anid might 
come to be used as a replacement 
for controls which the manufactur- 
er ought to maintain himself. So 
far, the observed effect has been 
Following the intro- 
Sampling 


the opposite 
duction of Continuous 
Plans, quality control programs have 
sprung up and prospered in plants 
where there had been literally no 
process control system before. It is 
our opinion that this is a natural 
consequence of the use of CSP. Any 
attempt to rely on the government's 
use of CSP, alone, as a means of 
controlling outgoing quality is 

most sure to fail if the quality i 
uniformly bad or very erratic. The 
reason is that a constant load of 101 


percent inspection for all defects i 
a possible, and in some cases even a 


probable sequel to poor quality 
Worse yet, there may be a rapid 
alternation between periods of 100 
percent inspection and sampling in- 
spection. The manufacturer has to 
supply the manpower necessary for 
100 percent inspection phases, and 


the 100 percent inspection itself 


Values of i and k for CSP-2 Plans by f, AQL and AOQL 


Values 
” 
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tends to slow down the rate of pro- 
duction on the line. Hence if the 
absence of adequate process controls 
led to a deterioration of quality, the 
manufacturer soon be ap- 
prised of the terms 
which are very real to him—namely 
increased labor and lowered 
production rate two expe- 
riences of this kind are enough to 
convince him that preventive meas- 
ures are in orde1 


would 
Situation in 


costs 


One or 


Sampling Frequency 


Determination of the f-value to 
use in a given situation is a matter 
we have been unable to reduce to a 
simple formula. On one hand, the 
relative amount of inspection should 
be kept as small as possible to mini- 
mize which means that f 
should be small. On the other hand, 
if f is too small, short segments of 
bad quality may be overlooked be- 
cause they are not sampled 

A natural solution to this 
problem is to specify a larger f for 
the important defects than for the 
unimportant defects. In our first 
plan, for example, we provided a 
four percent frequency for Critical 
defects and a two percent frequency 
for Major defects. We found, how- 
ever, that this practice creates a 
difficult situation if both kinds of 
defects inspected for at 
given station. It requires that the 
inspector take four from each 100 
pieces produced as a sample fo: 
Critical defects of these fou: 
that he choose two to be examined 
for Major defects. Suppose that 
while inspecting for Criticals, o: 
while in the process of drawing the 
sample, he discovers a Major on one 
piece. Should he then call that piece 
a part of the Major sample or not? 


costs, 


first 


are any 


and 


Or worse, suppose he does not no 
tice the Major until he has picked 
two of the other three samples as 
representing a sample for Major de- 
fects and has found these two to hb 
free of Major defects. In view ol 
the potential for differences of opin- 
ion in such situations, we have 
adopted the practice of using a sin 
gle value of f for all defects at a 
Station 

Some of the 
in determining f 
It should not be inferred that 
these constitute a complete set of 
These statements are merely 
have fol 
good results 


methods we have 


used are as fol 


lows 


rules. 
considerations which we 
lowed with reasonabl, 
so far 
(1) If the material is simultane 

ously processed in batches, we 

use a value of f which will pro- 

vide a sample of at least one piece 

from each batch 

(2) If the 

oncerned with an assembly ope: 
relatively 
simple series of machine opera- 
tions, we usually use f 0.01 
provided that the production rate 
can be expected to fall 
where in the range of 
20,000 pieces per day 

(3) If the 
very low, say less than 500 pieces 
use f 0.08 


inspection station is 


ation or a stable and 


some 
5,000 to 
production rate 
per day, we usually 

(4) If the production 
extremely high, say 50,000 per day 
or more, an f of 0.005 is indicated 


rate is 


in most cases 

(5) For situations intermediat« 
to those previously named, we 
select a frequency which seems to 
the factors of 


amount of inspection, 


balance minimum 
reasonable 
and 


against 


amount of information ade- 


quate protection spotty 


TABLE I1i—Summary of Inspection Results 


Total No. of 


No. of Lots 
Presented 


ywwa Ord. Pit 


Arsenal 


tingsbury Ord 


one Star Ord 


Milan Arsen 
Nebraska Ord 


enal 


Ravenna Ar 


Units 
Presented 
(Thousands) 


Proces 


Avg. Sampling 
Insp. Frequency | 


(%) | Critical 


3 68 0 000 
5.48 0 004 


4 0.001 


1,23 0.001 
1.7 0 000 


3.2 0.000 
0 000 


0.026 
0 004 


0 001 
0072 


0002 
0.019 


0 001 
0.085 


0007 
0 0O8 


Average 


has, on o asion 


While it 


advisable to « 


quality 
been cut h 
manutacturer as a separate prob- 
lem in determining the value of f 
we have found that the sampling 
frequency can more often be spec 
ified by item or by the type o1 
nature of the operation. For 


ample, shell filling is, for the most 


ex- 


part, a batch process, the batches 
being either 25, 36, 54 or 80 pieces, 
depending upon the the 
shell. Hence we specify four pet 

cent for 25-36 shell batches, two 
percent for 54-shell 
one percent for 84-shell batches, 
or one percent in the case of con 

batch 
Large bombs are usu 


size of 


batches and 


tinuous pouring in lieu of 
processing 
ally produced at a very slow rate 
and an eight percent value of f 
fits 


operations 


therefore most bomb manu- 
facturing Almost all 
conveyorized assembly operations 
may be satisfactorily handled by a 
frequency of one percent. As a 
result of “cut and try” 


this kind, we should eventually be 


methods of 


able to provide fairly simple rules 
for inspection procedure writers 
to follow in selecting the value of 
f to be specified. If, in the mean 


time, someone is able to present 
a straightforward method for se 
lecting the optimum 


ve shall all be mu¢ h better off 


value of f 


Amount of Inspection 
Table III 


with the conventional and CSP plan: 


summarizes experience 
on a shell-filling inspection at nin 
plants over a 
months. The notations 
“105A” in the right-hand 
of the table refer to 
sampling plans and moving-lot in 


MIL-STD-105A 


period of several 
“CSP” 
column 


and 
continuous 


pection by respec 


100° 
Inspection 

of Total 
Presented) 


om 


Sampling 
Scheme 


Major 


0.020 0.22 CSP 
0.187 2.03 105A 
0.008 004 105A 


0.074 
0 066 


csp 
105A 


0 000 
0070 


CSP 
105A 


0.310 
0.061 


CSP 
105A 
0009 
0.063 


CsP 
105A 


0011 
O50 


0.247 
0.291 


0.108 
0 096 





TABLE IV-—Outgoing Quality Obtained by Use of CSP in a Situation of Poor Quality 


Total % In- 
spected During 


Inspected 
by Sarmple 


Quantity 


Mig Production 


97 


tively. Most of the CSP inspection 
involved was done under plans de- 
signed to approximately equal the 
conventional plan in relative amount 
of material inspected on a sampling 
basis. Even so, it is evident that the 
use of CSP caused an important re 
duction in work load at some plants 
On the other hand, it caused notabk 
increases in screening in others 
Considering the overall picture, the 
total amount of sample inspection 
remained approximately the 
on CS? as under the conventional 
plan. Obviously, this circumstance 
arises because the CSP plan was so 
clear that 


same 


designed. It is equally 
CSP could be made to show either a 
reduction or an increase in the rela- 
tive amount of material inspected or 
a sampling basis depending upor 
the relation between f and the cor 
responding fraction m/M of a MIL 
STD plan 


Apparently, substantial reductions 
of the total amount of inspection re 
quired under the conventional pla: 
can be made without much, if any 
outgoing quality. For 
instance, we recently investigated 
the outgoing quality in a very diffi- 
cult situation, The operation in- 
volved, known as melt-pouring, is 
sometimes tricky to control. Quality 
can change abruptly without anyone 
knowing very precisely when o1 
why the change occurred. A shell- 
filling job developed serious quality 
trouble twice during the filling of 
about 35,000 shells. A two percent 
CSP plan was in use at the time this 
difficulty arose. The effect of the 
CSP plan on the outgoing quality 
can be judged from the data of 
Table IV which was reconstructed 
from inspection results during the 
manufacture of the material and by 


sacrifice in 


inspecting all material passed by the 
inspector 


The 31 
inspected during the production is a 
reflection of the extent and duration 
of trouble encountered and will, of 
course, vary with the frequency with 
which the defects occur. Thus, at 
the éxpense of sampling less than 
two percent of the product (as op- 
posed to more than three percent 
under the conventional plan) and of 
detailing 30 percent of the output, 
the fraction defective of Criticals 
was detected and reduced from 0.84 


percent total of product 


52 


Detective 
of Accepted AOQL 
Materia in 


Defective 
at Time of 
Presentatior 


0 BA 
038 Ma 


percent to 0.08 percent in the ac- 
cepted material. This is about the 
same result as would be obtained 
under the conventional MIL-STD- 
105A approach by 100 percent rein- 
spection at 90 percent efficiency. The 
CSP is 


have been 


cost of doing the job by 
estimated in this case t 
about ten percent of the cost by 


conventional means 


Application of CSP 


CSP seems to appeal intuitively to 
inspector and alike, so 
training in the use of the technique 
is not difficult. After the first pilot 
application, we called all District 
and Plant iaspection administrators 
together for a training session in 
which we discussed the basic ideas 
of the plans rather thoroughly 
These administrators, in turn, have 
made it a practice to discuss CSP 


producer 


very thoroughly, both pro and con 
In talks with the 


producer, the intimate relationship 


with the producer 


between quality, rate of production 
and cost is stressed. Special pains 
are taken to insure that the pro- 
ducer fully understands that a se- 
quence of defects will 
rate of output to that of the screen- 
ing crew, and that the screening 
This ap- 
proach has been very effective in 
creating a team spirit with respect 
to CSP, has assured thorough and 
and has minimized 


reduce his 


must be done properly 


considered trial 
the confusion which always accom- 
panies a change in method 

It is sometimes said by persons 
considering its use that CSP should 
not be used except where the qual- 
ity history is good. Normally, we 
make the same recommendation, but 
for a very different reason, The per- 
son to whom CSP is new is likely to 
want to try it only on stable high- 
quality operations because, he says, 
he is not satisfied that it gives him 
“equal assurance.” One who has 
used it is net likely to be worried 
about the “assurance” (whatever 
that may be) but is worried at the 
effect on the production rate if CSP 
is applied on an erratic or poorly 
controlled line 

Inspection stations set up for the 
conventional plan and for inspection 
on the basis of the defective may 
need to be re-organized under CSP 
Defect lists may be too long for 


rapid inspection. Or, some disassem- 


necessary under the 
Usually, we find, 
with 


bly may be 
conventional plan 
the inspection can be done 
minimum manpower and maximum 
effectiveness by locating the neces- 
sary inspection as close as possible 
to the place where the defect origi- 
nates. This practice leads to some 
troubles of AQL readjustment and 
similarity of inspection reporting if 
the defective continues to be the 
Accordingly, we 
judgment by 
This is simple 


eliminates one 


basis of judgment 
usually provide for 
defect CSP 

and straightforward 
bookkeeping 
such difficulties as having to clean 
ip all Minors pecause ot the occul 

rence of one kind of Minor in a 


under 


operation prevents 


sample, and greatly simplifies the 


screening operations 
Several 
mented that 


contractors have com- 
relations between the 
government inspector and the con- 
tractor have improved noticeably 
following the introduction of CSP 
They say there is much less fric- 
tion; that the inspector's decisions 
while no more popular than before 
in case of a rejection, seem to be 
more soundly based and more read- 
ily accepted. It is possible that the 
inspector may be more keenly aware 
of his responsibiltity, in view of the 
drastic effect his decision may have 
It is also possible that the contrac- 
tor, freed from the worry of a re- 
difficult situation 
reinspect 
charitable 


jection under the 
of having to recall and 
product, takes a 
view of government 
Whatever the reason, this mutual 
increase in respect has been most 


more 
inspectors 


heart warming 


Scope of Future Applications 


I think, going to play an 
important part in the 


CSP is 
increasingly 
design of inspection plans and sys- 
tems because it is consistent with a 
sound fundamental of inspection 
planning. Specifically, an inspection 
plan, including especially its sam- 
pling useful and 
efficient in direct proportion as it is 
designed to fit the needs and limita- 
tions of a particular production and 
inspection situation. MIL-STD-105A 


works best 


phases, will be 


is so designed that it 
when the material to be inspected 
is a finished and static mass, from 
which samples may be drawn and 
decision following 


inspected, with 


completion of inspection of 


Receiving 


upon 
the entire sample. Fo 
Inspection or any other attribute in- 
spection of static material, it is diffi- 
cult to equal 

Conversely, it should occasion lit- 
tle surprise that the same Standard 
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Temperature and Humidity Tests 
provide vital performance statistics 
that insure ptimum performance 

{ Du Mont equipment even in 
steaming jungles or polar ice caps 


THESE 
RUGGED 
ENVIRONMENTAL TESTS 


Are Examples of the Many Ways Du Mont 
Guarantees the Performance of Better Products Built for 
Science, Home, Industry and National Defense 


Altitude Test Chan 
and temperature 


Du Mont eq 


Here, Du Mont equipment undergoes vibration tests to guarantee 
its operation mder extreme conditions 


ea-borne Du Mont electrome gear al receive 
exhaustive tests ke th alt spray which establishes 
the fact that Du Mont equipment will perform 


nder such extremes of exposure 


Grueting Drop-Shock tests prove that Du Mont equipment will 


continue | perate under extreme stresses and strains 


VISION is the ou Monr DIMENSION 


Explosion Chamber tests of Du Mont equipment verify 


its sate operation in the presence of explosive fumes 
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leaves something to be desired when 
applied in a climate of multi-stage 
inspection, moving product, and 
vhat amounts to decision piece-by 
piece. Nor is it very remarkabl: 
that the Dodge Continuous Sampling 
Inspection Plans, designed for just 
such a situation, should fill the need 
more effectively and efficiently 

The probability of successfully 
combining the ideas in NAVORD 
OSTD-81 with those in the OAC 
Manual to form a standard for at- 
tribute inspection of moving prod 
uct suitable for wide application in 
the Department of Defense is, | 
think, very good. Standardization is 
feasible if it be kept in mind that 
many people will require the plans 
for many situations; that therefore 
standardization cannot be synony- 
mous with rigidity of procedure; 
that a good standard must really be 
somewhat like a set of Standard 
Gage Blocks—a set of known ele- 
ments from which each planner can 
fashion a setup to suit his particula: 
needs 

I believe, also, that CSP has great 
petential in industrial usage as a 
final inspection device and as a con 
trol on assembly or other manual 
operations where quality is largely 
a function of the individual's atten- 
tion to his work 


Summary 


If it had done nothing else, this 
experience with CSP would have 
been worthwhile because it prob- 
ably means the end, or the begin- 
ning of the end, of an era of think- 
ing in terms of an all-purpose set 
of Sampling Tables. The advantages 
to be gained by accommodating the 
inspection to the production situa- 
tion, rather than vice 
obvious, In addition, the evidence 
seems pretty compelling toward the 
following conclusions 

(1) Properly applied, CSP en- 
courages the growth of quality 
consciousness and, when used for 
acceptance encourages 
the use of effective control during 
processing 

(2) As a replacement for a plan 
based upon the use of MIL-STD- 
105A on moving product, CSP has 
saved and will save substantial 
sums of money by eliminating the 
need for recalling material which 
has already passed the inspection 
station and by forcing corrective 
action on product yet to be made 

(3) CSP has demonstrated that 
under certain circumstances it is 
not necessary to large 
fractions of the output, as com- 
pelled by the smaller lot sizes of 

MIL-STD-105A; on the other 


versa, are 


purposes, 


inspect 





hand, it has cast some doubt upon 
the wisdom of a casual use of the 
very large lot sizes of MIL-STD- 
105A, particularly reduced 
sampling 


under 
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Correlation Analysis 
in Batch Process Control 


JOHN D. HINCHEN 


Monsanto Chemical Co., Springfield, Mass. 


Introduction 


In order for a finished product to 
have consistent high quality, the de- 
sirable characteristics have to be 
“built in” all along the line. Statis- 
tical quality control exists, and is 
successful, mainly because it assists 


| the manufacturer in performing the 


very vital task of making the quality 
right the first time through. How- 
ever, much of the literature on the 
use of statistical methods in product 
quality control has been devoted to 
development of the techniques for 
separating the two basic types of 
variation—that which is inherent to 
the process, and that which is in- 
dicative of new or changing causes 
of quality variation. The main ad- 
vantage of these techniques is that 
they tell the production man when 
an “assignable cause” of variation 


| exists in the process. The task of 


locating and correcting this cause is 
not necessarily assisted by the ordi- 
nary quality control methods 

In many chemical processes, this 
type of control is usually an “after 
the fact” proposition——-the basic con- 
trol of quality must be handled 
while the product is being manufac- 
tured. The people responsible for 
the control of finished quality find 
that their chief responsibility lies 
in guiding the course of the reaction 
so that the desired end goal is 
reached in each batch of material 


statistical techniques are 


Many 
available and can be of use to the 
manufacturer for establishing the 
requfred control of operating con- 
ditions, and pinpointing the critical 
turning points in the reaction. One 
of the most valuable of these meth- 
ods is correlation analysis, and we 
hope to show by example how this 
useful statistical technique can help 
to establish more critical control of 
process performance 


Background of the Problem 


In the manufacture of a certain 
type of synthetic liquid resin, some 
of the properties of importance are 
the mineral spirits tolerance and the 
solids content. For some end uses 
too little mineral spirits tolerance 
precludes the use of the material in 
the optimum concentrations required 
by the customer; too great tolerance 
indicates a low molecular weight 
product which may have processing 
characteristics that are in many 
undesirable. Solids content 
control is important to both the 
manufacturer and the user. A uni- 
form resin concentration helps both 
of these people maintain predictable 
cost control, and provides uniform 
handling properties 

The reaction process for the resin 
under consideration consists of two 
phases. In the first phase, the mono- 
mer is reacted to a certain stage 


ways 
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This controls, among other things 
the mineral spirits tolerance of the 
finished product. The second stag¢ 
of the reaction consists of the re- 
moval of the water present. The 
amount of water removed will con- 
trol the 


product 


solids content of the end 


The process as originally devel- 
oped was established to produce a 
esin which varied somewhat widely 
in dilution characteristics. As we 
became more skilled in evaluating 
the material, we began to find that 
certain batches of resin enabled us 
to use optimum operating conditions 
resulting in a better yield and re- 
Working to 


it was de 


duced operating cost 

gether with the end use 
termined that resin having tolerance 
values of between ten and 20 was 
These limits 


were established as tentative manu 


the most desirabl 


facturing specifications. It became 
the problem then to control the 
initial portion of the cycle very 
closely, so that the finished product 
would fall within the required 
limits 

The progress of the initial portior 
of the cycle was followed by test 
ing the amount of monomer r« 
maining unreacted in the reactior 
mixture. The amount of unreacte« 
monome! became gradually less as 
the reaction proceeded and with re 
agent and catalyst concentration 
fairly well controlled, had a fairl) 
good relationship with the averag« 
molecular weight of the finished 
product In order to determine the 
control point at which the reactior 
would be quenched, it was necessary 
to study process history to deter 


mine the monomer content a 
changeover (end of reaction cycle) 
for those batches of resin which had 


the desired final properties 


Control of Reaction Step 
Table I shows the monomer 
tent at changeover, and the 


Table | 


Percent 
Monomer Minera 
at Change Spirit 
over Tolerance 


Cre ety 


~+eoe 
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tolerance of twenty ots of re 
By plotting these values on a scatter 


diagram it was found that the rela 


tionship between the two properties 


was curvilinear (See Fig. 1.) Since 
the tolerance was expressea as 
ratio (volumes of naphtha to vol 
umes of resin to produce precipita 
tion,) it was felt that some advar 
tage would be gained by plotting the 
variable on a ratio or logarithmi 
scale Figure 2 shows that the 
ationship tnus 
be linear. To verify this conclusior 
and to establish lationsnip be 


tween lIree monomer at changeover 


and final tolerance, the data wer 


. —_ ; . 
analyzed by simple linear correl; 


tion, using the logarithm of the | 


erance as the deper dent variable 


The correlation coefficient as ca 
ulated from the data in Table I wa 
0.96, showing the relationship be 
tween the logarithm of the tolerance 
and the free monomer at changeover! 
to be significant at 99.9 percent con 
fidence level. The least squares lin« 
representing the elationship wa 


found to be 


0.45 


Htained appear to 


log tolerance (volume ol 
naphtha per volume of 


resin) 


monomel at change 


(percent) 


The 5 percent confidence limit 
around the correlation line wer 
0.14 on the log scale, and the line 
and limits are shown together with 


th plotted data on Fis 


In ordet to produce a material 


having the greatest likelinood ol 


meeting the tolerance pecifications 
t would be desirable to change ove! 
at a tree monomer concentration 
vhich would correspond to the cen- 
ter of the tolerance range. This can 
be done either directly from Fig. 2 
or by substituting in the foregoing 


equation the desired value of y and 


solving for x 
Hence 
0.45 
ay be read as log toleranc« 


0.45 0.22 (percent n 


at chan 


% UNREACTED MONOMER AT CHANGEOVER 


Figure | 


Untransformed Relation Betweeen Mineral Spirits 


Tolerance and Unreacted Monomer at Changeover 





given reaction time. These differ- 
ences are caused by partial reaction 
taking place during the time the 
batches were being heated up to re- 
action temperature. The differences 
in slope are caused by normal vari- 
ations in temperature, catalyst con- 
centration, monomer purity, et 
This method of predicting the 
end-point was not entirely satisfac- 
tory. To obtain acceptable accuracy 
of prediction, a fairly large number 
of samples had to be obtained, and 
the dangers of extrapolation were 
always present. It was the produc- 
tion supervisor who pointed out the 
answer to the problem. He reasoned 
that we were not particularly in- 
terested in the history of the reac- 
tion up to the point of test, but 
primarily in how much further the 
reaction still had to proceed befor: 
the desired monomer concentration 
was reached. In other words, the 
variable to be predicted was not free 


MINERAL SPIRITS TOLERANCE OF FINISHED PRODUCT 


monomer at a given reaction time 
ames = but the amount of time remaining 
k 5 in the reaction period, to be pre- 





dicted from the measured fre« 

% UNREACTED MONOMER AT CHANGEOVER monomer content. The correlation 
Figure 2-—Line for Estimating Mineral Spirits Tolerance From free monomer and “minutes to 
Unreacted Monomer at Changeover ‘Log Transformation Used changeover,” as this variable was 
named. However, as pointed out by 


analysis should be made between 


Since the log of 15 is 1.176 we have 


0.22 (percent monomer at change 

over) 1.176 0.45 

Percent monomer at changeovet 

3.3% 

This is the percent monomer most 
likely to produce a final mineral 
spirits tolerance of 15. The next step 
was to muke the required changes 
in procedure to enable the produc 
tion department to use the new con 


trol point 


Predicting the Changeover Point 


Due to the residual error around 
the regression line it was necessary 
to make the changeover during a 
very narrow range of free monomer 





in order to obtain the greatest per- 
centage of material within the re- 


= 


quired specifications. Up to this 
time, the procedure had been to plot 


ENT FREE MONOMER 


the monomer content versus the re 
action time, and to predict from the 
slope of the line, the probable time 
at which the desired changeover 
point would be reached. Figure 3 
shows the plotted values for twenty 
batches of material. To avoid com- 
plicating the diagram, the lines 
joining the points for each batch are 
omitted. Aithough there are som« 
differences in the slopes of the lines 
the greatest difference is in the 
levels of monomer contents at a Figure 3—Free Monomer Content vs. Reaction Time 


i 


PER 








REACTION TIME - MINUTES 


56 INDUSTRIAL QUALITY CONTROL 





Windso (“Which Regression? 
Biometrics Bulletin. Vol. 2. 1946) 
the time factor is still the independ- 
ent variable, even though it is the 
variable which is being predicted 
We must use the line for predicting 
monomer content trom time, in or- 
der to obtain our best estimate of 
the time remaining in the reaction 
Using the same data as in Fig. 3, but 
substituting minutes to changeover 
for reaction time, the relationship 
shown on the scatter diagram i: 
Fig. 4 was obtained 


In analyzing the available data 
rom these 20 batches of resin, it 


was found that the relationship be 


tween free monomer and reaction 


time was not linear, but followed 4 


CONTENT 


0 


logarithmic curve. The rate of poly- 


merization was evidently propo 


SOLID 


tional to the amount of the monome: 
remaining free in the reaction mix- 
ture. Before i:unning the correla- 
tion analysis, the monomer values 
were converted to logarithms, mak- 
ing the principles of simple linear 
correlation applicable 

The correlation analyses were run 
using all of the available data, and 
both relationships were found to bi 
highly significant. The residual erro: 
around the correlation line, was SPECIFIC GRAVITY 
much smaller for the relationship Figure 5—Line for Estimating Solids Content From Specitic Gravity 


which used minutes to changeove! 
as the X variable in place ot rea 

tion time When these data wer 
plotted, it was found that one batch 


of material gave results which were 


l { 


consistently outside the 95 percent 
confidence limits around the line 
On investigating the history of thi 
batch it was found that a non 
normal situation involving poor heat 
transfer existed, and that the rate of 


reaction was much lower thar 


ABNORMAL 


BATCH vould normally be expected. The 


EEE t pu 


data from this batch were set aside 
ind the correlations recalculated 
ising the remaining data. The re 
ults were as hown in Table I 
Figures 3 and 4 show the two 
relationships plotted on semi-loga 
rithmic graph paper. The scale i 
reversed on the “minutes to change 


ovel grapn to ta ilitate comparison 
Table II 


Low Monomer V 
Log Monomer V Minutes to 


Reaction Tir Changeover 


Correlation 
coefficient 0.80 
Significance "9 
Least Squares line 
, 1263 0. 0073xX% y 0 ooR8x 
95 imite of 


MINUTES TO CHANGEOVER predictior 0.198 


Figure 4—Free Monomer Content vs. Minutes to Changeover 
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cluded estimation of solids content 
during the course of the reaction by 
running a specific gravity measure- 
ment on the resin solution. Figure 
5 shows the relationship that ex- 
isted between the solids content and 
the specific gravity of several fin- 
ished batches of resin 

It was decided that the relation- 
ship between these two properties 
was not sufficiently precise (al- 
though highly significant,) to enable 
estimation of solids content with the 





required degree of accuracy. Nor- 
mal practice was to chart the prog- 
ress of the reaction by specific grav- 
ity until the estimated solids content 
had been reached Then the de- 
hydration was stopped, and a sample 
taken for a three hour solids test 
If the result was within specifica- 
tions the resin was packed out; if 
not, further dehydration or wate 
addition was made for solids adjust- 
ment 

In many cases, the specific grav- 
ity was affected by factors other than 
solids, and waiting for the solids test 
for three hours was often justified 
However, this was costing money 
Figure 6—Line for Estimating Solids From Refractive index and processing time, so a new test 





REFRACTIVE INDEX 


for predicting solids more accurately 
was needed. In addition, a more 


and to make usage of the chart in 
precise test for solids content was 


the normal left to right direction 
developed and used as a standard 


The much greater precision of the 
relationship between free monome: 
(logarithms) and minutes to 
changeover, led to the adoption of 
this method for predicting the 
changeover point. Forms based on 
semi-logarithmic graph paper were 
made up with the standard reaction 
line, and made a part of the process 
logs. As each sample was taken 
from the kettle, and the results ob 
tained and plotted, the probable re 
maining reaction time was esti- 
mated. Depending on the length of 
this estimated time, the decision as 
to sampling frequency was obtained 
It was possible after a period of 
time, to reduce considerably the 
number of samples required to ob 
tain accurate changeover control 
The procedure has since been ex- 
tended to other resins, and has ma- 





terially improved the right first time 


record 


Control of Dehydration Step 


The customer is also vitally in- 

terested in accurate control of the 

solids content of the finished prod 

uct. This property is controlled dur- 

ing the second portion of the cycle 

in which water is removed from the 

kettle by vacuum dehydration 

When the material was originally Figure T—Etfect of Minutes te Chengeover Contre! on Mineral 
formulated, the tentative process in- Spirits Tolerance 
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this product. The lab came 
suggestion that 
and Fig 


test for 
up with the refrac- 


tive index be tried 6 shows 
the resultant relationship 

When the 
plotted on square-ruled graph pape: 
that linear correla- 
tion techniques would apply 


The correlation 


relationships were 


it was evident 
with- 
out transtormation 
coefficients were calculated, and the 
following results were obtained 


l. For the 


analy Sis, I 


solids vs specihc 


gravity 0.75 


2. For the 


index analysis, 1 


refractive 
0.94 


solids vs 


rhe first relationship explains 56 
percent of the total variance of the 


content, leaving a _ residual 


144 percent unexplained 


solids 
Variance ol 
The st cond 
bette: 


inexplained 


relationship is consid- 
only 11 


re sidual 


leaving 


erably per- 


cent as Vari- 
ance 

The two 
follows 


l For the 


gravity ani 


correlation lines were as 


solids vs. specifi 

ilysis 

solids 4121 (specific grav 
ity) 
95% limits = 2.7° 

2. For the 
index analysis 
305.6 

345.4 


95° limits + 1.3 


175.5 


solids vs retractive 


solids (retractive 
index) 
Due to the increased confidence 
in the 
content, 


predictability of the solids 


two things were accom- 
plished 

Was possible to 
end of the 


act urately 


pinpoint 
dehydration 
more and 


produce a material with a 


more uniform solids content 
2. The greater accuracy made it 
possible to drain the batch on 
the basis of refractive index 
alone, without waiting for the 


time-consuming solids test 


By the use of the correlation tech 


better quality and lowe 


achie ve d 


niques 


costs were 


Conclusion 


Finally, the test data on 
ished 
cedures were 
pared to the 


and variability. The 


product alte! the n 
installed were <« 
oduct le vel 
charts 


content 


pre Vious I 
control 
for dilutability and solids 
before and after the 
clearly the effect of this approach 
finished quality 
application 


| ange showed 


on the product 
Further 


other products, and the department 


was made to 


sounder basi 
with the 


cus- 


was 
quality-and-cost- wise 
added advantage of inc 


placed on a 


I eased 


. co atisfaction 
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REPRESENTATIVES 


When it comes 
you'll find it pays to set your 
with Dearborn 
Standards 


ground, and 


dimensions 


Master 


they are 


gaging equipment 
A GD 
steel stabilized 
ified size. All are 


100% inspection under closely controlled laboratory 


inspection 
and Discs 
of the 


cmon lapped to spec 


Produced to 


finest quality 


subjected to 


tions to assure the ultimate in uniformity and accuracy 


they are available with cither steel or chromium plated gag 


ng surfaces in a wide range of si7¢8 to 
requirements Master Rings from .029” to 


Master Discs from 


150” to 


if YOu BUY GAGES, Dearborn’s 


designed to save you time. It’s available to Inspection 


duction, and Purchasing executives send for it 


DEARBORN GAGE COMPANY 


Measuring in Millionths for Three Generations 


22038 Beech Street « Dearborn, Michigan 
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MASTER SETTING RINGS 
MASTER SETTING DISCS 


to controlling internal and external work 
production and 


meet your particular 
ind including 


ind including 8.510 


48-page illustrated catalog is 


7 0) annual convention of 


THE AMERICAN SOCIETY FOR QUALITY CONTROL 


MEMO 


TO: 
FROM: 


10th Annual Convention Delegates 


A.S.Q.C. Convention Planning Committee 


LAST MINUTE REMINDERS 


By now you have probably completed your arrangements to attend our 10th 
Annual Convention in Montreal, June 6, 7, 8. However, in planning your trip 
to our city there are many small details that must not be overlooked. Carefully 
check over the reminders we have listed below. Proper consideration to these 
matters will eliminate any avoidable delays and mishaps that could occur, thus 


making your trip to Montreal an enjoyable and memorable occasion. 


Have you made your Hotel Reservations yet? 


Remember that if you want to be assured of a 
hotel reservation, your application must be re- 
ceived at the office of the Montreal Tourist and 
Convention Bureau, 1455 Peel Street, Montreal 2, 
not later than May 18. All reservations mailed so 
as to arrive after that date should be mailed di- 
rectly to the hotel of your choice. In such case, 
there can be no guarantee of reservations 


Will you be arriving in Montreal after 6 pm? 


Confirmed reservations will be held by the hotel 
only until 6 pm of the arrival date unless you 
specify a later arrival time. 


Have you obtained your necessary Border 
Crossing Credentials? 


May we remind our U.S. visitors to read care- 
fully the Customs information we have printed in 
the official brochure. If you follow these instruc- 
tions there will be absolutely no difficulty in en- 
tering or leaving Canada. 


Obtain Canadian money from your local bank 


The rate of exchange fiuctuates in a range of a 
few cents and we recommend that U.S. visitors 
change their U. S. currency at their local bank 


Plan to spend your vacation in Quebec 


We have arranged for the Tourist Branch of th« 
Quebec Provincial Publicity Bureau to handle an) 
questions you Maj have concerning vacation spots 
in Canada. If you have any problems drop them a 
line at 1013 Dominion Square, Montreal. In ad- 
dition, the Tourist Bureau will have a booth set 
up in the exhibits area at the Convention to han- 
dle any inquiries you may have at Convention 
time 


Additional copies of the official program 

If you require additional copies of the official 
program brochure, these may be obtained from 
local section secretaries of the Society. 


Bon Voyage—we of the Convention Planning Committee feel that the pro- 
gram of exhibits, speakers, and entertainment we have prepared for you will 
make this, our 10th Annual Convention, the best one ever. 
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It’s United Air Lines 
proud of serving you 


better in every way! 


A while ago someone asked one of our 
Mainiiner cabin cleaners, “Why are yuu so 
particular about getting every speck ? 

Do you think the passengers will 


notice the difference?” 


The cabin cleaner was surprised by 
the question, “You bet they will,” he 
replie d. “My passengers like to have 





their airplane clean, same as their homes 
They expect it on United Air Lines.” 


The remark illustrated the kind of price 
you'd find in every position on United 

Air Lines. All of the 18,000 United people 
feel the same way about “Service in 


the Mainliner Manser.” 


This service makes even routine air travel 
suddenly become refreshingly different 
Superb dependability, comfort, courtesy, 
convenience and speed add up to a 

trip that is, from beginning to end, flight 
at its finest! For reservations call or 


write United or an Authorized Travel Agent 





There's a difference when you travel in the Mainliner” Manner 
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HOW STATISTICAL QUALITY 
CONTROL METHODS ASSIST 
IN GIVING LADISH 


Control Quality 


wet nian to FITTINGS AND FORGINGS 
INCREASED RELIABILITY 


Ilustrated at left are typical inspection and production 
operations in the Ladish plant which have been made 
more efficient by the application of statistical quality 


control 


This statistical method of quality control is incorporated 
into the Ladish Controlled Quality program wherever it 
demonstrates an ability to maintain existing standards 
effectively or indicates an opportunity of raising the 
Applying quality control principles to machining assures : , 
predictably closer tolerance work over-all quality of operations to higher planes. It func 
tions as one of the vital tools which build maximum 
reliability and dependable performance into every Ladish 


Controlled Quality fitting and forging 


Greater efficiency .n cut’ ng mults to length is achieved 
through statistical quality control 


LADISH CO. 


CUDAHY, WISCONSIN 


Forging operations controtied by statistical methods result in 
more uniform physical dimensions MILWAUKEE SUBURB 
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Section Chairmen 


Company Affiliation 


Name 


Harold J. Davis 
Martin S. Lindenberg 
Carlton F. Murphy 
Chester B. Govang 
Wesley S. Gahagan 
Robert I. Callahan 
Warren R. Howard 
Edward W. Demers 
John D. Hinchen 
Arthur P. Pingalore 
Frederick C. Hartwell 


Charles D. Ferris 
Thomas H. Johnston 
Dr. E. L. Sexton 

S. John Cherry 

Arthur B. Guldenschuh 
Cuyler J. Hawkes 
Robert Hofstead 
George V. Wood 


Ji 


Robert R. Pero 


Marjorie M. Baskervill 
Richard H. Peck 

R. Cardno 

Maurice D. Nicholson 
M. Fred Kennedy 


David F. Roberts 
James C. Rohland 
Donald J. Broderick 
Daniel G. Meckley 
James Bedwell 
Andrew Irvine 
Phillips B. Whidden 
Joseph A Gallagher 
John Marck 


Raytheon, Inc 
Kalco Textile Co 
National Carbon 
Gray Mfg. Co 
General Electric 


US Rubber Co 


Newton 

New Bedford 
Co., 
Hartford, Conn 
Co., 
Revere Corp of Ame: . 
Prov ide nce 


Montreal, Canada 

J. Y. McClure 
Convair Div 
General Dynamics Corp 
Fort Worth, Texas 

August B. Mundel 
Sonotone Corp 
Elmsford, N. Y 

Paul S. Olmstead 
Bell Telephone Labs, Inc 
Whippany, N. J 

Warren R. Purcell 
Rath & Strong, In« 
Boston, Mass 

Edward M. Schrock 
American Radiator & Stand 
Sanitary Corp 
New York, N. Y 

Leonard A. Sede: 
Quality Control Consultant 
Malden, Mass 

William E. Spencer 
Allison Div 
Corp 
Indianapolis Ind 


Mass 

Mass 
St. Albans, Vt 
Somersworth, N. H 
Wallingford, Conn 
R. I 


Metalix Mfg. Co., Inc., Bridgeport, Conn 


Monsanto Chemical Co 
Co.., 


General Electric 


Peter J. Schweitzer 


Mohawk Carpet Co., Amsterdam 
Endicott, N. Y 
Best Foods, Inc., Buffalo, N 


IBM Corp 


In 


Springfield, Mass 
Worcester, Mass 
Lee, Mass 


N. Y 


Yy 


ira 


General Motors 


Westinghouse Electric Co 


IBM Corp., Kingston, N. Y 
Eastman Kodak Co., 
Bristol Laboratories, Inx 
Revere Coppe1 & Brass Ine 


Lily Tulip Cup Corp 


Dominion Foundries and Stee! Ltd 


Ltd 


The Steel Co. of Canada 
Canadian General Electric (¢ 
Timken Roller Bearing Co 


Bendix Eclipse of Canada, Windsor 


Allentown 
Pa 


Mack Mfg. Corp 
Merck & Co Riverside 
General Electric Co., Erie 
York Corp., York, Pa 

Hunter Spring Co 
Campbell Soup Co., 
ALCOA, Pittsburgh, Pa 
Maxson Corp 
Amer 


Rochester 
Syracuse 


Lansdale 
Philade 


Bloomfield, N. Y 
N. Y 

N.Y 
N.Y 


Rome 


New York, N. Y 


Hamilton, Ont., Canada 
Montreal Que., Canada 
Toronto, Ont., Canada 

St. Thomas, Ont 


Ont 


Canada 
Canada 


Pa 


Pa 


Iphia, Pa 


Old Forge, Pa 
Steel & Wire, Trenton 


N. J 
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DISTRICT 6 
Baltimore 
Carolinas 
Delaware 
Richmond 
Washington 
DISTRICT 7 
Cleveland 
DISTRICT 8 
Cincinnati 
Columbus 

Dayton 
Parkersburs 
Toledo 
Youngstown 
DISTRICT 9 
Evansville-Owensboro 
Grand Rapids 
Greater Muskegon 
Indianapolis 

Mum ie 

N E Indiana 
South Bend-Mishawaka 


DISTRICT 10 
Michigan 


DISTRICT 11 
Chicago 
DISTRICT 12 
Centra! Illinois 
lowa 
Milwaukee 
Minnesota 
Racine 
Rockford 
Winnebago 
DISTRICT 13 
Denver 
Kansas City 
Lincoln 

St. Loui 
Wichita 


DISTRICT 14 
Albuquerque 
Baton Rouge-New Orleans 
Dallas-Fort Worth 
Mexico City 
San Antonio 
South Texas 
Waco 
DISTRICT 15 
Birmingham 
Chattanooga 
Georgia 
Huntsville 
Louisville 
Memphis 
Tennessee 
DISTRICT 16 
Japan 

Los Angeles 
Portland 

Salt Lake City 
San Bernardino 
San Diego 

San Fram 1sco 
Seattle 

Tucson 


*Deceased 
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Edwin R. Harrall 

G. Dent Mangum, J: 
Robert G. Mitchell 
George F. White, J: 
S. J. Lorber 
Dr Fired C. Leone 
Richard M. Race 
Daniel F. Gould 
William E. Smith 
William A. Bower 
Keith L. Lewis 
David J. Ausmus 


James A. Cherolis 
Riley A. Chambers 
Charles C. Duff 
“Claude B. Adai: 
C. Donald Cecil 
Morton G. Pugh 
Vincent A. Nichols 


Dr. W. D. Baten 
Marjorie Sutherland 


George F. Schrader 
H. Ray Turney 

Arnold E. Jakel 
Robert F. Tuve 

John C. Schwengel, J: 
Verne Peck 

Elvin G. Powell 


Elroy J. Flaten 
Hugh A. Springer 
William S. Jolitz 
Joseph Movshin 
Robert W. Watson 


A. F. Cone 

Walter S. Oliver 
Clifton L. Collidge 
Elias D. Hernandez 
Emzy S. Garrett, Jr 
J. H. Moye: 

Edwin F Moore 


Allen W. Haskell 
W. H. Corwin 
J.N. Little 

W. E. Gibbons 
Faye E. Smith 
Edwin P. McMahon 
R. L. Murray 


Shigeru Mizuno 
Frank H. Squires 
Robert H. Webster 
William A. Hoagland 
Jordan A. Engberg 
Bern R. Swarts 

G. J. Lieberman 
Charles R. Sheaffer 
D. Hawks, Jr 


Bendix Aviation, Towson, Md 

N. C. State College, Raleigh, N. C 
International Latex Corp., 
Reynolds Metals Co., Richmond, Va 


Cleveland, Ohio 


Case Inst. of Tech 


Ternstedt Div., GMC, Columbus, Ohio 
Nat'l Cash Register, Dayton, Ohio 


E. I. duPont deNemours, Parkersburg, W. Va 


M & S Mfg. Co., Toledo, Ohio 
Joy Mfg. Co., New Philadelphia, Ohio 


Fleischmann Distilleries, Owensboro, Ky 
AMI, Inc., Grand Rapids, Mich 

American Coil Spring Co., Muskegon, Mich 
Western Electric, Indianapolis, Ind 
Warner Gear Div., Muncie, Ind 

General Electric Co., Ft. Wayne, Ind 
Bendix Aviation Corp., South Bend, Ind 


Mich. State Univ., East Lansing, Mich 


Univ. of Illinois, Urbana, II 

Solar Aircraft, Des Moines, la 
Consultant, Milwaukee, Wis 

Minn. Mining & Mfg., Minneapolis, Minn 
Walker Forge, Racine, Wis 

Elco Tool Co., Rockford, Ill 

Marathon Corp., Menasha, Wis 


Rocky Mt. Arsenal, Denver, Colo 


Sheffield Steel Corp., Kansas City, Mo 
Goodyear Tire & Rubber, Lincoln, Neb 
Ramsey Corp., St. Louis, Mo 
Continental Can Co., Coffeyville, Kans 


Sandia Corp., Albuquerque, N. M 
Q C Consultant, Metairie, La 
Bell Aircraft Corp., Ft. Worth 1, Texas 


Cia Hulera Euzkadia S. A., Mexico City, D 


San Antonio, Texas 


Pasadena, Texas 


Ed. Friederick, Inc., 


Champion Paper Co 


Birmingham, Ala 

Brock Candy Co., Chattanooga, Tenn 
Anderson-Clayton Co., Atlanta, Ga 
Redstone Arsenal, Huntsville, Ala 
Colgate-Palmolive Co., Jeffersonville, Ind 


US Steel Cor p 


veland, Tenn 


Hardw ick Mills. Ine Cle 


Santa Monica, Calif 
Portland, Ore 
Utah 


Lear, Inc., 
Iron Fireman Co 
Hill AFB, Salt Lake City 
Norton AFB, Calif 

San Diego, Calif 
Stanford, Calif 


Convair 
Stanford Univ 


Stokely-Van Camp, Inc., Mt. Vernon, Wash 


Hughes Aircraft Co., Tucson, Ariz 


Wilmington, Dela 


F. Mexico 





IONEERING has long been a byword 

around John Deere factories. The steel 
plow with which John Deere himself con- 
quered the soil of the Midwest's prairie land 
was only the first in a long list of agricultural 
equipment developments spread over the pages 


of the Company's history. 


Varied as these developments were and as dis- 
similar in their applications, each new tool was 
identical with the others in one respect—quality. 
For the habit of quality was developed by the 
founder himself, left as a valued heritage to his 
successors, and today is maintained diligently 
by the thousands of people who compose the 


Deere organization. 


It was natural, then, that in 1944, when the 
modern system of statistical quality control was 
instituted in American industry, John Deere 
should be among the first to recognize its value, 
put it in work, and encourage its adoption. To- 
day this system is the dependable watchdog of 
John Deere quality and can be credited to a 
great extent for the continuing reputation for 
dependability and serviceability identified with 


John Deere products the world over. 


fre, 
=u JOHN DEERE © Moline, Itilinois 
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3p (23)\8)-PCQ 


Three samples per hour are taken from each of for 8 different possible defects. Continuous process 


the 23 sleeve casting spinners at Perfect Circle's control not only assures customers castings of 


Richmond Sleeve Plant. Each sample is analyzed superior quality, it also lowers production costs 















- 


The iron pourer pours molten metal from a conveyor 
ladle into a spinner ladle. Molten iron in spinner ladle 
is exactly the right arsount to produce a centrifugal 
casting. White-hot casting can be seen spinning in 
the centrifugal casting spinner 


Cap has been removed from end of the die and the Spinner operator will remove the casting on the scale and put it on a 
centrifugally cast casting is ready for removal. Cast ak ranafer to the cleaning station. Casting that is being taken from 
ing on the scale is from the previous spinning opera ll be caught with a hook that the epinning operator uses, placed 
tion and its weight has been verified eighed and then sent to the cleaning station 


piston rings and power service products 


Hagerstown, Indiana and Toronto, Ontario, Canada 


GIVE YOU 
ALL THE THINGS 


that add up to 


QUALITY assured by more than 
50 years’ experience in specialized 
internal combustion power. 

. 


ENGINEERING with each specific 
application in mind. 


SPECIALIZATION that does away 


with hit-or-miss matching to the job. 


PARTS INTERCHANGEABILITY 


for quick replacement, with minimum 
down-time. 


AUTHORIZED SERVICE and 


genuine Red Seal parts available from 
coast to coast. 


IM ADDITION TO ITS LARGE ENGINES, Continental builds 
in the oil field—or any other field—Continental's long an outstanding line of heavy duty air cooled fou cycle modets 


i li trol ll the thi tor industrial and tarm applications requiring 2t0}h p Advanced 
experience in quality control gives you all the things mero ~ = 


that add up to dependable power. There's a Red Seal cuusnal tugging capantty ot tow sponds . . . Options: patented 
model engineered and built for almost every appli- and exclusive Contes ’ external ignition system, low level ignition 
cation in the 14-to-280 horsepower range. Overhead cat-off, 6-1 reduction gear, and other features. Available alse for 


: use en kerosene... For information on these modets, address 
valve and L-head engines, for use with all standard Ar-Cooled ledestrit Engine Division, 12880 Kercheval Ave, 


fuels, are available as bare engines or as power Detroit 15, Michigan 
units, open or closed. And Continental parts and 


service are available from coast to coast. 


ontinenta/l Motors [orporation AD SERIES 
i M forge, ona one VERTICAL SHAFT 


| ' mueuéw* A WN 


WAL B@ ie) | mid 1 oom cer Cemeer Cee Oe Melee | errs TH SANTA FE AVENUE LOS ANGELES 
1252 CAKLEIGH ORIVE EAST POINT (ATLANTA rFEORGIA 
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PREMIUM PRODUCT QUALITY 
THROUGH QUALITY CONTROL... 


In 1934, De Laval introduced a new concept 
in milk plant centrifugals . . . a completely 
air-tight unit. Offering the utmost in ease 
of operation and sanitary handling of milk 
and milk products . . . this new De Laval 
machine immediately became standard for the 
industry. Today, there are more than 10,000 
De Laval “Air-Tight” (R) units in American 


milk plants. 


“Air-Tight” centrifugals are only part of the 
De Laval success story. Since 1878, De Laval 
has set the standards for industrial and milk 
plant centrifugals, as well as dairy and milk 


plant equipment. 


Constant research and outstanding engineer 
ing skill permit De Laval to offer the most 
advanced and efficient products . . . and a 
highly developed Quality Control system as 
sures purchasers of years of trouble-free oper 


ation. 


At De Laval, there is no compromise with 
quality . . . De Laval’s own high standards 


are rigidly maintained by Quality Control. 


THE DE LAVAL 


SEPARATOR COMPANY 
Poughkeepsie, N. Y. 


SUNDSTRAND 


BUILDERS OF SPECIAL DESIGN 
AIRCRAFT CONSTANT SPEED DRIVE SYSTEMS 


QUALITY BUILT IN 


USING 
STATISTICAL QUALITY CONTROL METHODS 


SUNDSTRAND AVIATION 
DENVER 


DIVISION OF SUNDSTRAND MACHINE TOOL CO. 
ROCKFORD, ILLINO!S 
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THE PENTA-SAMPLER 


OBSOLETES THE BEAD BOWL 
SEALED POCKET SIZED 
DEMONSTRATOR OF 
ATTRIBUTE SAMPLING 


Lot size—500 

Sample sizes—50—40—30—15—5 

Fractions defective—10% 9% 7% 
6% 4% 
3% 1% 

Can be passed around a group 

No lost beads 

Or projected on a screen with either opaque or 
transparency projector 


Price $25.00 
Postpaid 
Complete instructions and OC Curves 


R. B. NOTTINGHAM 
3009 Lincoln Blvd. « Cleveland Hts. 18, Ohio 











OLD EQUIPMENT MAY COST A COMPANY NOTHING—NOTHING BUT ITS FUTURE 


Has it tied up the 
quality control engineer? | 


Don't look to quality control for the Midas touch. No one 
can guarantee consistently high product quality and efficient 
operation if your equipment isn’t up to the job, 

Today's competitive pace often demands more than 


outmoded production units can deliver. You dare not let 


quality sag even slightly while you're trying to hold a price 


or keep production up. If it does, a slip in sales follows 
Once this happens, it may take months—or even years 
to recoup, 

Up-to-date equipment is the soundest solution to this 
problem, one in which qualified builders can be of 
considerable help. Working with your engineers and 
consultants, they have the special knowledge and resources 
to fill your particular equipment needs and help strengthen 
your competitive position, Ask them to come 


in and talk it over. 


Lukens Sieel Company, Coatesville, Pennsylvania 
WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE + CARBON, ALLOY & 
CLAD STEELS + HEADS + PLATE SHAPES + FOR QUALIFIED EQUIPMENT BUILDERS 
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The “100,000-mile” warranty 
On Cummins Diesels starts here 


Every component used in the manufacture of 
Cummins Diesels must meet exacting stand 


ards set by Cummins design engineers 


As the picture shows, finished parts are 
checked and double-checked for accuracy 
And this is true whether the parts are to be used 


in new engines or sold as replacement parts 


Every shipment of steel, cast iron, or other 
metal is tested for quality before it is released 
for production. We take the time and care be 


cause we want to build the finest engine possible 


Cummins Quality Control Program, second to 
none, assures that every Cummins Diesel pro 
duced will give more years and more miles of 
trouble-free service. Cummins has such confi 
dence in this program that it backs its engines 


with a “100,000 mile or one year” warranty 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
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LeRoi and Its Customers 
Salute the 


For Construction _ American Society for Quality Control 


Wherever there's construction you find 
Le Roi Compressors teaming with 
Le Roi-Cleveland Air Tools to speed 


work ad Nop fo coats Sawn on Its Tenth Anniversary 


Au over the world, Le Roi equipment users are 
reaping the benefits of industrial quality control. 
They are grateful that our economic atmosphere 
permits and encourages quality as a major qualifi- 
Ser Petroleum cation for success. 
Le Roi Engines work in every oil-pro Yes, from coast to coast, from country to country, 


ducing area in the world give de 
pendable drilling, pumping, pipeline Le Roi portable and stationary air compressors, 


power generation ete om 
rractair, Le Roi heavy-duty industrial engines, and 


Le Roi-Cleveland air tools are at work on a wide 
Be 5 f variety of jobs under all kinds of conditions. 
_. 
—_—* In the final analysis, it is the end user who reaps 


mt) the rewards of industrial quality control procedures 
‘? ~~ That's why we extend to you a salute from our cus- 


\ “ 


L 
For Manufacturing tomers, too 
ee ee ccnnee tana This tenth-anniversary celebration is especially 
Sr owas MA a important to us also because it coincides with our 
ee debility ‘are helping manulocturing own 40th anniversary. We realize that our progress 
pate erywnere So Bree Pe during the past 40 years is due in substantial meas- 
eee te and Cavdand Alr Yous ure to effective industrial quality control 
Now, as we offer our congratulations to the Ameri- 
can Society for Quality Control, on its selection of 
Milwaukee as the headquarters city, our own quality- 
control procedures are being expanded to meet the 
challenge of the future 
Together, we look ahead 


For Public Service 


Le Roi Tractair compressor tractor 
combination — saves taxpayers dollars LE ROE oivicien o Westinghouse Air Broke Compeny 


on many municipal construction jobs 
Le Roi Engines power leading makes MILWAUKEE 1, WISCONSIN 


of fire-fighting equipment 
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At Home... Among Stra ngers ! 


You're going to get a wonderful thrill when you 
take the wheel of your first Cadillac and head out 


into the country —a long, long way from home 


We're not just talking about the car's marvelous 


performance and its ‘ xtraordinary riding and 


handling ease — satisfying and inspiring though 


these are bound to be. 


We're talking about the wonderful /riendlines 
you're going to encounter—about how you'll be 
driving among people “ ho seem to know something 
about you, and who are ready to trust and respect 
you as if they had known vou for a long, long time 
CADILLAC MOTOR 


CAR DIVISION 
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T his is true, ot course, bee cause C aclillac quality 
made it the 
preterence of people of judgement and discrimina 
whole 


understand this and to appreciate what it means 


and goodness have overwhelming 


tion—and the world has come to know and 


Yes, vour best foot is forward when it rests on 


the throttle of a 1956 Cadillac 


We suggest that vou visit your dealer soon and 
He'll be 


per sonal demonstration 


see for yourself happy to give vou a 


and to explain why 
from the standpoint of delivery and economy, this 


" such a vonderful time to make the move 


GENERAL MOTORS CORPORATION 








“, .« BUT NOT FORGOTTEN” 











ALBUQUERQUE A panel of four speakers from San- 


dia Corp. presented “Application 
of quality control” at the Mar. 20 meeting. Phil Bir- 
cher, quality procedures division, served as panel 
moderator, Panel speakers and topics were: George 
O. Hawley, “Visual defects in metal stampings”; Aldis 
S. Hayes, “Control of visual defects”; Tom G. Ogden 
“Statistical studies of machine capabilities”; J. Lioyd 


Williams 


chemi al ombs a 


“X% and R chart applications in the filling of 
Committee chairmen and the execu- 
tive committee attended a dinner-business meeting 


at Leonard's restaurant prior to the section meeting 


BATON ROUGE Prof. Richard W. Graves, DBA 
NEW ORLEANS MBA, statistics, presented “How 

large a sample should I take” at 
the Mar. 12 meeting which was held at Lenfant's Sea 
Food Restaurant in New Orleans. A dinner preceded 


the regular meeting 


BIRMINGHAM William B. Dunlap, chief chemist 


Anniston Plant of the Monsanto 
Chemical Co., Anniston, Ala., was the speaker at the 
meeting of the section on Mar. 8. His talk, entitled 
“Plant 
quate standards for control of quality operations 


tandards,” stressed the importance ol ade- 

The following members of the section were partici- 
pants in a section sponsored QC course: (teacher) Mary 
Ben Rumsey: (lecturers) T. W. Young: Neil H. Zim 
merman; C. M. McClendon; James E. Mitchell, J: 
and Ed vin Phelps 


Willian M Young 

operations research of the Peppe 

ell Manufacturing Co. of Boston, discussed “Evaluat 
ing industrial operations research” at the Mar. 13 
meeting held in the Continental Screw Co.. New Bec 

ford. A well attended dinner at the New Bedford 
Hotel preceded the meeting with members and guest 
coming from Fall River. Mr. Young defined operations 


research a the quantitative approach to the solutior 


BUZZARDS BAY 


of management problems, using the techniques of the 
physical and Son ial sciences The appli ation of line at 
programming methods to problems of inventory, cost 
and production control were demonstrated 

Fifteen new members were enrolled in the sectior 
and a total of 20 registered for the basic quality control 
course sponsored by the section. The first lecture was 
given Feb. 14 and the concluding lecture Apr. 17. Le 
tures were held every Tuesday night in the Personnel 
Auditorium of Berkshire-Hathaway, In New Bed 
ford, and were arranged by Kenneth V. Chace of Berk- 
shire-Hathaway, who is education chairman of the 
section. Instructors for the course were: Peter Freed 
man, A. Freedman and Sons: Mr. Chace: Mary Linden 
berg, program chairman of the section; Walter Nichol 
of the Aerovox Corp.: and William Hammerly, f the 
Pantex Manufacturing Co., Pawtucket, R. I 


CENTRAL ILLINOIS hundred and ten persons 
vere in attendance ; the an 
meeting held Ma 


of Illinois in Urbana. These in¢ 


’ 


nual secti 24 at the Universit 
ided members of the 
Central Illinois section, the Xankakee subsection, the 
Peoria Society for Quatity 
in tl 9th Annual University 
on quality control by statistical methods. Guest speak 
ers included: H. E. Maxwell, Caterpillar Tractor Co 
R. G. Fitzgibbons, Bendix Aviation Co.;: G. W. McEi 
rath, University of Minnesota: and K. J. Trigger, Un 
versity of Illinois. One of the highlights of the meeting 


subsection charter to the 


Tontrol and participants 


of Illinois short course 


was the presentation o! a 
recently activated Kankakee subsectior The above 
photo was taken during the presentation. Shown fron 


1] 


left to right are Milton B. Jensen, sectior 


ecretary 
treasurer: Rudy Peterson, subsection secretary-treas 
urer; Arthur Cowl ubsection past chaiman; Arthur 
H. Benscoter. section past chairman: George F. Schra 
der, section chairman: and Albert Boerckel, Jr., section 
ice chairman 

At the Mar % meeting of the 
‘roup meeting held at Navy Pier, R. A. Banzhaf of the 
Ordnance Ammunition Command, United States Arn 


intr xdiuctor educatior 


and co-author of Ordnan ‘orps manual or 
pling nspection b ariabl ddre ed tl 
on that subject 
The fou 
held on Ma 
alter? 
Mar 
ciate 
Crouch 
The ‘ 


{ | 
ol 


quality 


Dressing 


Cod Inr 
Ward B 
the Standard il oO ad d the men 
Frank's topic wi: Statistical quality 
ke plant and Mr. Trave poke or The at 


Poisson dist: bution ! ar oil plant 


CINCINNATI 
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CHECK HOLE DIAMETERS 


TI H IN Ss SECONDS to accuracy of 000s” 
“ 


f Gene 


PRECISION HOLE GAGES 


Now Kwik Chek Precision Hole Gage 

with built-in Hamilton accurac ind 

precision enable ou to read q uckly 
i 


your way to quality control of small 


drilling and punching operation 


} small-diameter gag 


you a reading rane 


Precision-built clutch lock 


CORNING 
-ELMIRA 


exact diameter reading 


Kwik Chek Gage cut) inspection 


t j j 
ended by time ind peed production ol pre 


oe 


Ke nel 
—- cision) work lo the tool engineer 
macnines 


vhich IBM 


‘ Sing qua 


machinist and inspector they are on a 


par in importance with a micrometer 


MODEL # 20. [illustrated) Range .025"° 
DANVILLE At the Mar. 23 to .130"" sao 
-SUNBURY Mahon, qualit ' ngi 
. . —. Other size ranges 
Nickey Brother ic., Memph ee MODEL # 30. Ronge 130" to 255° 840 
po Control chi ’ Y 
tions from Nickey 


ations n proce 


MODEL # 40. Range .255"' to .380"° 840 
SET OF 3 IN FITTED CASE s1165 


All prices F.0.B. Lancaster 


DAYTON ‘he regularly 
nth of Mar 


conterence a tne Biltn 


Kwik Chek Hole Gages Made to 
HAMILTON Precision Standards 


@ Hare <saome plated 52.100 steel eedle 
@ Allsteel construction 


@ Satin chrome fini 


clearly 


@ Functional ports 


0002 of an inct 
@ Precision clutch 


@ Deeply knurled + 


adjustment 


@ Crystal 2 
closest 0005 


@ Direct reading 


? ssandths 


Patt 
—_ 
ACTUAL 
SIZE 


ee 





write 
for name of 


ale agent nearest j 


HAMILTON WATCH COMPANY - Lancaster, Pa. 


ALLIED PRODUCTS DIVISION 





Welcome, ASQC, to your new 


| | headquarters in Milwaukee... 


~~ 


’ 
i 
—_ mag 
s 
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ee ee ee i: 
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‘pHs metropolitan area embraces a 

community where thrive both the 
spirit and the practice of outstanding 
quality controls. 

We’re proud of our own quality con- 
trols .. . and we're proud, too, of those 
of our industrial neighbors 

Our business, at Froedtert, is the 
science of malting . . . taking America’s 
top barley and, from it, producing the 
world’s finest malt. 

We'd be happy to have you visit our 
plant ... inspect our complete facilities 

judge for yourself why MORE BEER 
IS BREWED WITH FROEDTERT THAN ANY 
OTHER MALT. 





FROEDTERT 


WVU Ce ae prom eet lissv 


Milwaukee 1, Wisconsin 


fight plents: Milwoukee (4 Winene. Minn Detrort, Mich 


Minneopelis, Minn , Sen Frencisce, Colif 
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Gaging from One Side 


MAXIM UM through optimum 


DIRECT-READING RE LIABI LITY quality control 


ht 
eer? 


Fen 


Caging a section of a large 
spherical tank at Wyatt 
Te ee 


Houston, Texas THE ECS MODELL C-lLOOCA 


VIDIGAGI STATISTICAL ANALYZER 
i} ’ ’ 
instantaneous information 


4 onoméeal ope vation antomatlt computation 


The ECS Model C-100A Statistical Analyzer is 
a specialized computer which can automatically 
sample, classify, tally and plot a 16 interval bar 
hi togram trom measurement data It is an excel 
lent statistical tool which can be used in quality 
control receiving inspection and laboratory com 
ponent « aluation, or in any other application 
where statistical sampling methods are used. It 
completely climinates the tUme-consuming, costly 
and ottentimes unre liable processes for re ading 
‘ lassifying act umulating and recording data manu 
ally during the preparation of a histogram —all thi 
is accomplished automatically. Also due to the 
fe xibility ot de sign auxiliary equipment can be 
provided for direct keyboard input of numerical 
data, automati computation of mean value and 
variance, and automat sorting 


the instrument 
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The A.S.0.C. 


CHICAGO SECTION 
TRAINING MANUAL 


Is THE ANSWER TO YOUR TRAINING PROBLEMS IN QUAL 
ITY CONTROL CHARTING AND INSPECTION SAMPLING. 
THE TWELVE LECTURES ON CONTROL CHARTS AND MOD 
KERN SAMPLING PLANS HAVE BEEN PREPARED BY FOUR 
LEADING EDUCATORS: 


Invinc W. Burr Lioyp A. KNOWLER 





Purdue l niversity 


Joun A. HENRY 


l niversity of Illinois 


EACH LECTURE IS WRITTEN 
LNDERSTOOD BY 


LANGUAGE EASILY 


State University of lowa 


Viason FE. Wescort 


Rutgers University 


IN SIMPLE. NONTECHNICAL 


NEWCOMERS IN 


QUALITY CONTROL TECHNIQUES 


MORE THAN SIX) THOUSAND COPIES 
HAVE BEEN SOLD TO DATE. LARGI 
INDUSTRIAL FIRMS HAVE MADE PUR 
CHASES IN LOTS UP TO THREE HUN 
DRED 


REQOLESTS FOR THE MANUAL HAVI 
COME FROM CANADA, FRANCE, ITALY 
GERMANY, GREAT BRITAIN, HOLLAND 
SWITZERLAND, INDIA, JAPAN, AUSTRA 
LIA, AND OTHER COUNTRIES 


Orders will be taken at A.S.0.¢ | Boo hy 
Sheraton-Mount Roval Hotel, June 6-7-5 


PRICE: $2.00 per copy, postpaid 


Quantity discount to sections of the 
American Society for Quality Control, 
or if purchased in lots of 25 or more 


Send your inquiry or order to: 
Chicago Section A.S.Q.C, 
P. O. Box 1097 
Chicago 90, Illinois 
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Delco-Remy 


0.2 PROGRESSIVE ENGINEERING 
0-5 STARTS WITH QUALITY CONTROL 





, Delco-Remy product engineers naturally face many complex 
5 questions, such as: how to determine most efficiently the best 
solution to problems concerning design, cost, manufacture, 

10 and product performance on the job. 

%o Modern methods of statistical quality control supply invalu- 
20 able assistance in answering these questions at Delco-Remy. 
30 oO At the origin of the engineering problem, quality control 

Vv engineers first contribute by prescribing scientifically designed 
40 experimental programs, follow through by assisting in the 
50 F analysis and interpretation of test results. Statistical methods 
60 R are then utilized to control the quality of the product as it 


goes into production. 


This kind of teamwork — beginning in the engineering phase 
RO is standard at Delco-Remy where “Progressive Engineering 
Makes the Difference”. . . is among the reasons why Delco- 
Remy automotive electrical systems are known favorably 


90 


around the world wherever wheels turn or propellers spin. 


DELCO-REMY, DIVISION OF GENERAL MOTORS, ANDERSON, INDIANA 
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S.Q. C. (Statistical Quality Control) has 

proved to be an effective management tool 

for The Ohio Rubber Company. Applied on 

the basis of predetermined needs, S.Q.C. 

has resulted in many practical advantages 
for our customers and ourselves. 


THE OHIO RUBBER COMPANY 


A Division of The Eagle-Picher Compeny 


Willoughby, Ohio, U.S.A. 








Welcome 
to Canada! 
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pecial meetir Oo he Atlanta gro 
Mar. 15 gave many quality control 
persons in the paper, clay, and chemical industries a 
real treat in being able to hear Carl E. Noble of Kim- 
berly Clark Corp., Neenah, Wis., talk on “Quality cor 


trol problems of customer acceptance In his talk, he 


GEORGIA 


brought together the interrelation of customer needs 
process capacity, and cost Mi: Noble is the head of 
operatior research, standards and pecifications, and 
customer acceptance so was able t vive many inte! 
esting illustrations from his experience A number 
of visitors came from the Macon subsectior 

The regular meeting of the Atlanta group on Mar 
27 had to be changed from the original progran The 
Hamilton lot plar " was presented by D. S. Holmes of 
Georgia Tech. The charts used in the July 1950 issue 
of Industrial Quality Control were projected on the 
screen so that the preparatior suld be understood 
Afterwards there was a general discussion of both the 
advantages and disadvantages. A brief talk was given 
by E. G. Field on some preliminary studies of “Cycles 
random and regular with synthe and their contribu 
tions to sorme ialit ontrol p »blen 

The basic « in quality control 
by Don S ol at Georgia Tech 
ful. He has started another 


pling pl il 
I 


HARRISBURG The spe: for the March meeting 
wa lis Ott of Rutgers Uni- 
versity. His topic for the ening wa Narrow limit 
gaging which prompted considerabl nterest among 
almost all preset! 


Ott’s ability as both a peaket 
and a lecture: | 


I yould p vide a worthwhile 


program on alr any qualit control subject 


INDIANAPOLIS Robert Brickley, chief of the semi- 
conductor department, Westing 

house Corp., Pittsburgh, Pa poke on How to get 
information from experiments” at the section’s March 
meeting. This talk was informative both to the be- 
ginner and the man of considerable experience. M1 
Brickley outlined the followed when designing 
experiments and then ga‘ detailed information 
each step with careful er phe sis on the mai: 
This was a joint meeting with ASA and 
tended 

An afternoon technical session held 
ducted bi Georg McDermo f Deleo-Remy Div 
GMC Anderson. Ind. George iad case histories of a 
number of unusual capability studies on machines that 
provoked a lively discussion between Charles Hicks 
of Purdue. Robert Brickley. and just about everyone 
attending the session 

It has been decided to inaugurate an annual award 


earlie: Va con 


to some outstanding member of the section this year 
The idea grew when ways to reward a most deserving 
member were being discussed A long list of devoted 
members who were unable to become officers becauss« 
of other duties or health were recalled and it was felt 
that there should be a fitting award as a token of the 


section's gratitude 


KANSAS CITY The Mi: 14 meeting was held at 

the Blue Hills Restaurant. Arthur 
Bender, J National President of the Society, was the 
scheduled guest speaker for the eeting. but was de- 
tained by urgent Delco-Ren busine Arnett Hamn 
also of Delco-Remy provec Oo bD a i capable re 


lacement it ni rt t . KSe¢ vgrapnica 
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rAPPI wit 
Bartholome \ 
Case A. 5S 
Michigan Collegs 


Co. A crowd of 131 


meeting 
The Detroit Chapt 

sored with the t 
night 

peancl 

for The 

a fine 
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ber of questior 
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and hh 
W ilhite ol 
of Hughes 
of budg 


eeting 


papel 
a panel 
ubsection 
This was 
lley Section 


‘ ' ; , 
OMOW INE Paul 


ASAM co-spor 
Management 


niversity Man: ment Center Xplore Administra 
ve applications of quality c« ro M Mundel, in 
sual vigorous manne! i » work sampling 


ratio delay techniques | redominantl mn the 
me-study field and suggested othe peo sible ses 10 
them. Chairman Jakel had to shut off the formal que 
tion and answer session, but Mr. Mundel didnt get 
way from our intellectually hungry hounds for some 


time after the meeting 


The Mar. 20 plant tour 
Bend Aluminum Co., West Bend was a big tres 
all 83 in attendance, especially the ladies. During 
tour everyone saw how qualit is controlled in 
bakeware pantryware and appliances ana 
t through the test kitchen was particularly inter 
esting. The country style dinner at the St. John 
Church was like the “good old days’—-delicious and 
ots of it. After dinner Linton Moths, quality control 
supervisor at West Bend, conducted an open ftoru 


m quality control at his company 


MONTREAL An excellent meeting was held on Mar 

2 when E. E. Schiesel, Mattatuch 
Manufacturing C Waterbury, Conn., presented a tall 
mn Engineering product into SQC For many of 
is this was our f contact with the subject, but M 
st profitable 


Schiesel's tall p 


NEW HAVEN Our Mai 13 meeting featured Jach 


Silver, U. S. Census Bureau, as guest 
speakel M Silvel topk The appli ation ot statis 
tical qualit control to office operations was most 


ve and enjoyed by all members and uest 


Atanas LIVES depend on quality control 


i. I harmace uticals as in nothing else, too 

much of a good thing—or too litle—can be 
disastrous. With few exceptions, a drug's potential 
for good is directly matched by its potential for 


harm in the event of misuse Or error 


I, the manufacture of antibiotics and specialized 
pharmaceuticals, Bristol Laboratories enforces a rigid 
ystem of checks and counter-checks at every step—from 
the receiving platform to the shipping room—to assure 
unvarying consonance of composition with label 
specifications on each of it: many produc ts. There can be 


no compromise—a human life may depend on it 


Producers of antibiotics and 
pharmaceutical ipecsaltion Jor the 


medical and allied prolesons 
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DESIGNERS, DEVELOPERS AND MAN‘IFACTURERS 


“MARS AND “JUPITER” GAS TURBINE ENGINES AND 
POWER UNITS « JET ENGINE COMPONENTS AND 
APTERBURNERS SOLA-~FLEX® BELLOWS AND 
INDUSTRIAL EXPANSION JOINTS « SOLARAMICS 
COATINGS FOR METALS » CUS TOM-ENGINEERED AIK 
(RAPT CONTROLS AND DUCTING SYSTEMS: WELDING 
PLUKES « EXHAUST MANIFOLDS « PRECISION 
FABRICATIONS OF TITANIUM AND ALL HICH 


TEMPPRRATURE ALLOYS 


SAN DIEGO DES MOINES 














The meeting was held at the G: Mig. Co. and in- 
cluded “beer and pretzels” for refreshments 

The executive committee of the section is planning 
to hold their informal meetings throughout the sum- 
mer months to formulate the program for the coming 
1956-57 season. These informal meetings are held at 
committee members’ homes regularly each month 


NORTHEASTERN The presentation given Mar. 8 by 
INDIANA John Harrington, chief engineer- 
gaging dept. DoALL Gage Co 

on the subject of “Technique of surface grinding” was 
of real interest and value to those in attendance at 
this meeting 

Mr. Harrington’s presentation included suggestions 
which quality control people in plants where grinding 
is an important part of their operation would be well 
to remember, especially when confronted with prob- 
lems of quality grinding 

Of particular interest was his suggested methods of 
increasing the number of quality parts from a grinding 
wheel through the use of atomized coolants 

Mr. Harrington’s talk was enhanced through the 
use of a sound film demonstrating the balancing and 
dressing of wheels and the setting up of grinders fo: 
best results 


ROCHESTER A record attendance of 853 braved a 
bad snowstorm to attend Rochester's 

12th annual clinic. A total of 22 speakers presented a 
diversified, well-rounded program 

The luncheon speaker, Dr. Henry C. Mills, vice presi- 
dent for educational administration, University of Roch- 
ester, provided one of the highlights. In his talk 
“Meeting demand for engineers Dr. Mills brought 
out many of the facets of this timely problem. He 
pointed out the need for close cooperation between 
industry and educational institutions and by this very 
talk improved this relationship 

Dr. Emmett K. Carver, technical assistant to the gen- 
eral manager, Kodak Park Works, climaxed an out- 
standing day as the dinner speaker. “Organization 
personalities and creative thinking,” was Dr. Carver's 
topic. He discussed the vital task of organizing and 
administering technical operations. To say that this 
thought-provoking talk was well received would be 
putting it mildly 

On Mar. 6 C. G. McClure, application engineer, Sperry 
Products, Inc., addressed the gaging and measurement 
sub-group of the section on “Nondestructive testing.” 

Management of the quality control function” was 
discussed by A. V. Feigenbaum, manager quality con- 
trol and cost reduction, General Electric Co., on Mar 
20. The interest shown during the question period 
following this stimulating talk was unusually keen 


ST. LOUIS At the March meeting Professor David 

S. Chambers of the University of Ten- 
nessee, Knoxville, Tenn., gave a most interesting dis- 
cussion on the meaning of certain basic probability 
concepts on the use of several special techniques. Off 
square dice and chips formed the basis for interesting 
experimental data. The group was interested to learn 
that special, made to order, non standard dice were 
obtainable in .St. Louis 


SOUTHERN “Stamford night” was held on Mar 
CONNECTICUT 14 by the section at the Pitney- 
Bowes, Inc., Stamford. Joseph 


Lewis, quality control manager, was host to the sec- 
tion. The speaker was W. A. MacCrehan, quality con- 
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Around the world, year after year, more and more people are buying Dictaphone 


TIME-MASTER dictating machines to speed their work— and this little red plastic 
belt is the reason. It’s the DICTABELT dictation record with crystal-clear record 
ing that can’t be erased by accident. Mail or file unbreakable DICTABELTS like 
a letter. Real cost? Less than all other dictating mediums. TIME-MASTER and 
the unique DICTABELT can help you communicate easier, faster and better 


Like all Dictaphone equipment, they're scrupulously quality-controlled every 


step of the way. 


DICTAPHON E CORPORATION 


leader in sales and seroice the world around 
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The Dictaphone TIME-MASTER dictatis 
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2 trol engineer of Bendix Radio 
MEASURE FORCE Boe 
Mr. MacCrehan spoke 
ul Ad a direc f reading Pape ity” and presented th« 
problem. His talk was excellent 
able interest, as was evidenced by 
fired at him during the question 
in Stamford was the section's way 
to the many loyal members fron 
for thei: support of the sectior 


SOUTH TEXAS For those of 
on trom time 
cost estimates (and there are fe 
the talk given by W. N. Smith 
Freeport, Texas, was outstanding in ji 
Mr. Smith was forced to do some origina 
develop the technique and, as most o 
might suspect, Mr. Smith’s talk invited 


Model D 


usual question and answer” pe iod We 


to his return as a speake1 


TENNESSEE Major G. A. Johnsor 
Memphis Subeection§ div., procedures branc! 
ity control headquarts 
Material Command, Wright Patterson Field 
Ohio, spoke on the ubject Air Material Cor 
FULL DETAI n 8 ETI" 08 SEND FOR A Lal procurement quality contro I 
meeting. A special steak dinner 


HUNTER SPRING COMPANY ahiaty ean teak ab tha Binlies A 
ficers’ Mess 


12 Spring Avenue, Lansdale, Penna, 


SPRINGS ¢ STAMPINGS + TEST APPARATUS 


moneen } 


TOLEDO On Mar. 14. the section trav 
Sylvania Electric Products 

Ohio. The Ottawa Plant produces televisior 

Barr quality control manager at Sylv 

to the section. The plant tour 


in the plant cafeteria 








WICHITA A color sound | 


processing 

table was shown at the Mar 
Oriental Cafe Dave Smith, personnel 
Packing Co., presented the fil: 


] F Cudahy h 
Canada $s oremost aaa talk on quality control in the m 


dustry. D. E. Hillman was the pro 


Steel Producer cibiiintiiis ~ Siin veseatan inl 
held at tl . 


The guest speaker for the evening wi 








acknowledges the 
quality control supervisor, Minnesota 


coneeerese Lonetite Co. His talk was titled, “A quality 

derwed from the actiwitres of the for the paper industry 

A training session conducted b 
preceded the regular meeting 
AMERICAN SOCIETY FOR QUALITY CONTROL. 
WORCESTER Dale L. Lobsinger 
Rigid control of quality has ever been control at United Ai: 
ver, Colo presented a talk on SOC ap; 


a prime factor in the superiority of 
, “a d ministrative areas’ at the Ma 15 meetin 





Stelco's steel and steel products was very interesting, especially hi 


to clerical errors, supervisory problems 





ism 
Preceding the meeting, Mr Lobsing« 
THE section's officers to obtain their suggestions 





tions pertaining to the overall organizatior 

STEEL COMPANY OF CANADA, —d ii i hoi iaoe onal 
LIMITED section in that it gave the officers a cham 

hand information on Society activities ar 





HAMILTON ‘Ontar . MONTREAL Quebes« 
ions on Various subjects 


INDUSTRIAL QUALITY CONTROL 








20 New 


BOTTOM Lert 


Frequency recording equipment 

plots oscillator stability to assure 

optimum performance of 

ground receivers to be delivered 
the military 


BOTTOM RIGHT 


Before final O.K. new 6185 
Transceivers ond |80L Antenna 
Tuners ore automatically cycled 
or twenty hours to insure sOperior 
eliability from the instant 

hey ore pul into actual use 


reliabi 
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subject at 


Although the subject of reliability is currently 
attracting great interest among Communication 
people, it has always been a basic design 
consideration at Collins. The maturity of 
Collins reliability program is exemplified in 
Collins leadership in supplying military and 
commercial aeronautical customers with both 
ground and airborne electronic equipment. 
Maximum reliability is designed into all 
equipment in engineering and is assured 
through manufacture by constant inspection 
and test. Guaranteeing this reliability is a 
well-organized four point reliability program: 


Design Engineering 
Maximum simplicity possible in original 
equipment design 


Component Evaluation 

Extensive testjng to assist design engineers 
and to maintain control of component use 
Cooperation with suppliers to improve 
component reliability 


Equipment Testing 

Continual checking during manufacture 

plus endurance and environment final tests to 
assure reliability specifications 


Systemetized Reporting 
Field service personnel channel performance 
data through engineering and manufacturing 
for reliability improvement 


E LEADERSHIP IN ELECTRONICS 


COLLINS RADIO COMPANT 

CEDAR RAPIDS, 1OWA 

DALLAS © BURBANK «© NEW YORK «© WASHINGTON, ©.C. 
COLLING RADIO COMPANY OF CANADA, LTD., OTTAWA 
COLLING RADIO COMPANY OF ENGLAND, LTD., LONDON 





A good turnout was on hand to 
greet Dr. W. J. Youden and listen 
to a fine talk on “Design and analysis of experiments’ 
at a dinner meeting held in the Mural Room of the 
VFW. The subject matter was of real interest to ow 
group as individuals, evidenced by the many questions 
raised at the end of Dr. Youden’s talk 


YOUNGSTOWN 





“, .» CAST THEIR SHADOWS BEFORE” 








Dr. Leslie W. Ball, technical direc- 
tor of the United Electrodynarics 
Division, United Geophysical Corporation, who was 
originally scheduled as speaker ior the April meeting 
will be the guest speaker for the June meeting 


ALBUQUERQUE 


BIRMINGHAM On May 24 the chairman of the 


Birmingham section will be host at 
a dinner meeting of the incoming and outgoing officers 
At this meeting the outgoing officers will pass along to 
the incoming officers any information which may be 
helpful in getting the new officers off to a good start 


CHICAGO On May 23 at the “do-it-yourself” 


meeting which will be held at Navy 
Pier starting at 7:30 pm, Ralph Haertel, quality contro! 
engineer of the Stewart Warner Corp., will present a 
problem related to the fabrication of speedometers 
For audience analysis, this should prove very inte 
esting 
On May 24 the introductory education group will 
meet at Navy Pier. The time of the meeting will be 


7:30 pm 


TEST FOR 


CARBON with a 
DIETERT-DETROT] 


carbon dele rmunator 
IN JUST 2 MINUTES 
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Why bother with tedious, time consuming lab 
oratory routines when a Dietert-Detroit Carbo 
Determ nator pro’ ide s com letely accurate 
analysis of carbon content in just two minute 
basy, too no invol ed computations! Samy le 
/ 


be borings, mull chips, crushed sample 


WETERT OCTRO'T 


OFTER wine TOR 


ers, OTK 





fr Determinators also available for pertort 


mg tast irate tests on wide range of material 


Excellent performance record with 


MON | STEEL | PETROLEUM CATALYSTS 
STAINLESS ALLOYS / ORGANIC CHEMICALS 
FOUNDRY SANDS 


Send for free catalog! 


lhustrates and describes both Carbon and Sulfur Determina 
tors and accessory equipment 


HARRY W. DIETERT CO 


9330 ROSELAWN DETROIT 4, MICH. 
Send me your lotest Corbon- Sulfur Determinator Catalog 
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The section’s annua! social and dinner meeting fo: 
members and their wives or guests will be held on 
June 1. Presently, Bob Tenney, program chairman 
is in the process of arranging the place and evening's 
hilarity. Don’t forget the date, June 1 


COLUMBUS R. W. McCormick, packing engineer 

Westinghouse Electric Corp., will pre- 
sent a talk entitled “Pre-shipment testing” at 8:00 pm 
on May 23. Mr. McCormick's illustrated talk will dem- 
onstrate the precautions which are taken to insure 
that an undamaged article is delivered to the custome: 


DELAWARE The May meeting ol the section com- 


pletes the schedule of regular meet- 
ings for the season. The executive committee will meet 
monthly during the summer to complete plans for the 


next season 


GEORGIA The last of the spring meetings ol the 
Atlanta Group on Tuesday, May 29, is 


of special importance. Robert G. Mitchell, quality man- 
ager of the International Latex Corp., Dover, Dela 
will speak on “Quality control—the seeing-eye of pro- 
duction,” and tell of some experiences in the practical 
upplication of quality control 

An interesting program for the fall meetings of the 
Atlanta Group has been completed and is ready for 


] | 
eariy release 


The June meeting will consist of a 


series of problem solving sessions 


HARRISBURG 


relative to various areas of interest. It will be held at 
the Indian Echo Hotel in Hummelstown 


The last meeting of the season will 
be held June 13. The Blue Hills Res- 
taurant will be the location of this dinner meeting 
Included in the business will be the report by those 
attending the National Convention and a final report- 
ing of membership and finance programs during the 


KANSAS CITY 


past season 


The May 21 meeting is our local talent 
and problem night! A panel of lo- 
cally prominent members will discuss quality problems 
presented by the other members. The meeting will be 
held in the Stratford Hotel, Milwaukee 

The Annual Business Meeting and Social of the 
Milwaukee section will be held at the Miller Brewing 
Co. on June 18. A pre-meeting plant tour is scheduled 
followed by a buffet-dinner. A gala time for the finest 
people we know is a certainty. Those who attended 
our last meeting at the home of Miller High Life would 
certainly recommend that this meeting will be an ex- 
cellent close to a very successful year 


NORTHEASTERN On June 14 the executive council 
INDIANA and newly elected officers will 


hold their annual organization 
meeting. This will conclude the activities of the 1955-56 
season. The 1956-57 season will again convene on the 
second Thursday of September, at 8:00 pm, at the 
Chamber of Commerce, Fort Wayne 


TOLEDO The section plans for the May meeting 
include a talk by Dr. J. H. Toulouse on 


“Tests of significance.” Following the educational sec- 
tion, will be a divisional panel discussion covering 
related subjects to cover all interests. The meeting will 
he preceded by dinner at Angelos 


MILWAUKEE 
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PRATT & WHITNEY 
Basic Measuring 
Equipment 


MILLIONTH 
COMPARATOR 


Checks Gage Blocks to 
millionths of an inch 





Because 
quality control 
has a place 
in our product, 


STANDARD MEASURING MACHINE 


° You'll have the best Quality-Insu: 
our pro uct ; a ance obtainable if you make it a policy 
; : <. to determine the correct degree of preci 
, . sion for your products and then main 

—~ A = tain these limits broad or close 
as a p ace : dependably and accurately, year after 
< year. And the best way to provide yout 
P plant with this Basic Accuracy Pro 
tection is by using Pratt & Whitney 
in your Basic Measuring Equipment as a con 
a / ‘ stant check on the accuracy of your 

" working gages 


7 ELECTROLIMIT . The heart of Pratt & Whitney Qualits 
qua ity contro UNIVERSAL Protection is the Standard Measuring 
Thai Machine shown here. Reading direct 
COMPARATOR : to .QOOOL", it’s a basic unit for any 
Reads direct Standards Room. Used with the othe 
to .00002 equipment shown, you'll underwrit 
Quality, insure Precision and receive 
THE STANDARD REGISTER COMPANY lasting dividends 
aw | Se @ 2 Write, outlining your Quality Control 
mice Principat! Chk a : requirements, for complete recommen 
= aD dations on Pratt & Whitney Basic Mea 
uring Equipment to meet your need 


CEC RR EER ACERT 


SUPERMICROMETER [vg Oe. ?. esse eee e eee 


Standard Register Reads diect 10.0001 


i “f ; 
© Paperw WK 
26 Charter Oak Boulevard, West Hartford 1, Connecticut 
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AUTOMATIC SKILLET 


Outdoor dining with indoor nvenience yours to enjoy with the 


ew West Bend electric skillet. Exclusive continuous pouring lip and 
vented cover Just set the temperature dial for effortiess automati 
ooking. For golden brown chicken, steaks, eggs —even candy——you're 
assured of balanced, even heat, according to dial etting (no hot spots 
$19. % without cover 
with polished aluminun over, $22.95 

with copper color ver, $23.45 


AUTOMATIC PERCOLATORS 


WEST BEND ALUMINUM CO. 
WEST BEND, WISCONSIN 


WINNEBAGO Plans are being made to 

June meeting designated 
Night.” A program which will give the wives 
understanding of what a quality control progran 
sists of is being worked on by the progran 





“AS YE SOW...” 


SOUTH TEXAS A two weeks course in Statistik 
to be conducted by the Unive 

of Oklahoma, Norman, Okla., has definitely beer 

for July 9-20. The course is being co-sponso: 

Chemical Division and will not be, as announced ir 

the February issue of IQC, an advanced course. It will 

however, be aimed at the chemical engineer and chen 








ical technologist Four excellent instructors for the 
course have already been selected. They are: Gayl 
McElrath, University of Minnesota; D. J. Kaufman: 
Washington University, St. Louis, Mo.; Oscar Kemp 
thorne, lowa State University, Ame 
Brixey, University of Oklahoma 

During the first week of the course the topi Bas 
concept of statistics,” “Significance testing Samplk 
requirements,” “Control charts for variables,” and “Col 
lection of preliminary information” will be taught by 
Profs. Kaufmann and Brixey 

During the second week, Profs. McElrath and Kem 
thorne will cover “Regression in correlation analysis 
‘Experimental design,” “Analysis of data” and “Sele 
tion of design We 

Registration fee for the course will be $150 and cor 
tact will be made by direct mail only. Furthe nfon 
mation can be obtained by contacting either Dr. R. L 
Huntington, Research Professor, College of Enginee: 
ing, University of Oklahoma or M. L. Powers, Directo 
of Business and Industrial Services, Extension Divisio 
University of Oklahoma 

Dr. Huntington recently held a planning 
for the course with Edmond S. Aldredge, Carbide & 
Carbon Corp., Texas City, Texas; William 5S. Sevier 
Monsanto Chemical, Texas City, Texa : 
T. Shewell, Humble Refining Co., Baytown, Tex 
members of the South Texas Section 


WESTERN REGIONAL The Los Angeles sectio: 
CONFERENCE be host to the Third , 
AUGUST 20-21 Contere nce ol We ste 

gion Section Thi 
conference will be held Aug. 20-21 at the Statle: 
in Los Angeles and will be sponsored by tre Lo 
geles Section and the Aircraft Division. The prima 


objectives of the conference are to acquaint industry 


neeting 


and the public with the fundamentals of quality cor 
trol and to have technical sessions for the presentatior 


i 


of papers of basic and advanced technique t 


of quali 


control. The conference program al includes two 
technical luncheons, a banquet, and a ladies pr 
for wives who accompany out-of-town delegate 
To create interest in the conference, the slogan “Ir 
crease sales through quality control” has been adopted 
For the presentation of technical papers, the cor 
ference will be divided into three sections; aircraft 
and missile; technical; and general development. Ther« 
will be two sessions of approximately 90 minutes eacl 
in the morning and afternoon of both days. The pape 
presented will range from basic fundamentals 
advanced techniques. In order that participants 
be able to choose wisely from the wide variety of papers 
to be presented, advance notice of subject matter and 
speakers will be mailed out in June 
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To lend prestige and support to the conference 
weveral nationally known speakers from industry includ- 
ing aircraft will speak at the luncheons and banquet 
The roster of speakers will also include nationally 
recognized leaders in the educational field 

For further information, write: E. C. Bennett, 9226 


Sth Ave., Inglewood, Calif 


MANAGEMENT COURSE The college of engineer 
JUNE 11-23 ing, State University 
Iowa, announces the sev- 
enteenth Management Course to be held June 11-23 ir 
lowa City. In addition to the 
instruction, a series of talks will be given by recognized 


intensive course ol 


authorities on new developments, applications, and prob 
lems in management techniques. The entire program 
designed for those who have need to use these techniques 

factory managers, foremen. industrial engineers 
methods and time-study analysts, cost men, office 
executives, and others in related work 

The areas of production planning, job evaluation, mo- 
tion and time study, wage incentive, plant layout, ma- 
terials handling, quality control, supervisory training 
labor relations and legislation, organization and policy 
engineering economic analysis, and public speaking ars 
included 

The regular State University of lowa teaching staff 
will be augmented by outstanding men from a variety 
of industries and other educational institutions 

Communications concerning the course should b« 
sent to J. Wayne Deegan, 122 Engineering Building 


State University of lowa. lowa City. lowa 


Did you know that 


Some of the best known electric 
motors are quality-controlled 
with Comtorplug : 


oe Internal 


— FROM 
“%" to 8” 
AND LARGER 


COMTORPLUG with interchangeable expanding 
plugs to gage simple or special bores from 1/8” to 8” dia. 


Investigate the gage used by the 
thousands in jet engine, guided 
missile, farm machinery, automo 
tive transmission, household appl: 
ance, and other volume-precwe 
piants. IT MAKES PRECISI ON 
GAGING EASY . at machine 
at inspection bench 

selective assembly. No other 
it—investigate and see why 


COMTOR CO. 


80 Farwell S 
Waltham 54, 


Massachusetts 





UNIQUE ADVANTAGES 
Positive gaging accuracy to tractic 
of 0001 regardle ; ahe 
erate 
Indicate actual size, & haed-—not 
pe ) reading 
Positive 2 point gaging automatic 
cente 9g 
Shallow holes, deep hole mide 
spline open-end holes gaged easily 
Detects ovality, back or front taper 
bell mouth. Barrel shape 
Reaches to bottom of blind holes 
Gages work while still held in chuck 
A shop tool for all-day every day use 
Portable—ro wires, hove stands 
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PURDUE UNIVERSITY The tenth 
ADVANCED COURSE vanced cours« 
JUNE 12-22 control by 
methods” will be held 
June 12-22. The course is intended for those who have 
already had an elementary course and wish to go on to 


statistical 


more advanced techniques 

The course has been lengthened to ten days and the 
notes revised. The aim is to include much more analy- 
sis of variance and some design of experiments. Othe: 
topics include significance tests and estimation, accept- 
ance sampling by variables, sequential analysis, linea: 
and multiple correlation, and tolerances for mating 
parts. This course is under the direction of Professor 
Irving W. Burr and will include on the instructional 
staff Professors Cecil C. Craig, Charles R. Hicks, Floyd 
A. Knowler, Edwin G. Olds, and Mason E. Wescott 

Further information may be obtained from Prof. Bur 
at Purdue University, Lafayette, Indiana 


RUTGERS UNIVERSITY A 
ADVANCED COURSE course in quality control 
SEPTEMBER 5-12 by statistical methods” 

will be offered by Rut- 
gers University at Newark, N. J., Sept. 5-12, 1956. The 
regular Rutgers Basic Conference Series will be given 


six-day Advanced 


on nine consecutive Wednesday afternoons and evenings 
from Mar. 20 thru May 15, 1957 

The advanced course 18 designed to provide additional 
instruction for persons who have had a basic cours 
and industrial experience in the SQC field. It will 
nclude advanced topics in SQC such as sampling by 
ariables, sequential analysis (b&th attributes and meas- 
urements ) narrow-limit gaging, tests of significance 
regression and correlation, chi-square, basic experi- 
rr ntal design analysis of variance and the o1ganiza- 
tion and management of a quality control progran 

The full-time Rutgers staff members who will be 
associated with the advanced conference are Professors 
Allen R. Crawford, Ellis R. Ott, and Mason E. Wescott 

Tuition is $150, which includes text and instructional 
material. For additional information write to Allen R 
Crawford Coordinator College 
tutgers University, New Brunswick, N. J 


UNIVERSITY OF MICHIGAN’ The University o! 
SHORT COURSE Michigan has sched 
AUGUST 20-30 iled its ninth annua 


Course University 


ten-day intensive 
course in quality control by statistical methods for Aug 
This is a first 


course for executives and supervisory personnel; it is 


20-30, on the campus in Ann Arbor 


practical and mathematically non-technical. It includes 


the standard control charts and sampling ceptance 
plans together with other basic techniques 

Instruction includes lectures, demonstrations, practic« 
essions and conferences. The staff will include Profes- 
sors E. G. Olds, Carnegie Institute of Technology; M. E 
Wescott, Rutgers University; and C. C. Craig and E. C 
Yehle. both of the University of Michigan. The fee 

ll be $125 

Please address inquiries to the course director, Prof 


C. Craig. 106 Rackham Building, Ann Arbor, Mich 


The Department of Engi- 
neering, University of 
California, Los, Angeles 
in cooperation with University Extension and the Los 
Angeles section of ASQC, is inaugurating a course 
devoted to “Statistical methods i: 
ill-time program fron 


UCLA SHORT COURSE 
AUGUST 6-17 


industry 
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BRAINS 
FOR THE 


FLYING SAUCER 


».»- when fiying saucers ride the air! 


Figment of the imagination ... or practical development of 
tomorrow? 

AC. is ready. In the research and engineering laboratories of AC, 
control systems are now in development which are easily capable 
of handling any of the special guidance or navigational problems 
that a flying saucer would be likely to pose. 

It is that ability to stay a step ahead which has built AC's 
reputation as one of America’s foremost sources in the fields 


of clectro-mechanical research, development and production, 


Guided missile... or flying saucer. AC is ready now! 


ELECTRONICS OIVISION OF GENERAL MOTORS 


Flint, Michigan . Milwavkee, Wisconsin 





TAPES and SHEETS 
VARNISHED FIBERGLAS 


High temperature resistance 
High dielectric strength 
Low dielectric loss 
Kesistant to moisture 

High tensile strength 

Good flexibility 


SILICONE RUBBER FIBERGLAS 


High temperature resistance 
High dielectric strength 
Low dielectric loss 
Kesistant to moisture 

High tensile strength 
Pxtreme flexibility 





(.-D-F Silicone Varnished Piberglas cloth, and Silicone Kub 
ber-coated VFiberglas cloth meet A.LE.E. Class H electrical 
insulation requirements, They resist mild alkalis, non-oxidiz 
ing acids, mineral oils, oxygenated solvents. Silicone Rubber 
Fiberglas is recommended for many applications where a 
flexible material with good thermal conductivity is required 
(-D-F Silicone tapes and sheets are available in a wide range 
of sizes in continuous rolls. For complete details, write for 
Technical Kulletin #47 

THE WAME TO REMEMBER 


CONTINENTAL-DIAMOND FIBRE 


Division of the Budd Company, Inc 


SILICONE TAPES AND SWEETS 


NEWARK, DELAWARE 


m-w 
PRECISION 
DIAL INDICATORS 


THE ONLY 100% SHOCKPROOF DESIGN 


Not only is this remarkable new indice 
tor the most eccurate on the market 
but also it is the only one that is completely shockproof 


The culewey shows the exclusive “Emre” safety device 
that makes the precise, accurate measuring system 100% 
shockproof. tt is fully protected — at the beginning of 
the range, throughout the range, of the top end of the 
range, ond on the return stroke. The fully-jeweled and 
completely shockprool movements of “Em-re” dial indi 
cotors give accurate, repected readings on ony applica 
tien trom severe production inspection to careful labore 
tory measurements 


Fer complete details send fer Bulletin 455-8 


PETZ-EMERY INC. 


PLEASANT VALLEY, NEW YORK 


ng the period Aug. 6-17. Parti ipants may regist« 

one of two concurrent courses: a basic course in quality 
control by statistical methods and an advanced cours 
in industrial statistical method In addition, there wil 
be presented a series of ten general lectures for al] 
participants on the subject of reliability in industr 


and f 


ve genera! lectures on ich subjects as statistics 


rch, standards and gaging in inspection, quality 
cont! procedures, organizations, and reports to mar 
agement. Thi will be of interest to a broad class 
#f individuals in industrial and governmental organiza- 
tions concerned with analysis of reliability problems i 
research ae vr ae velopment and production Thes« 
individuals include quality control engineers, inspecto1 
quality directors, and other line and staff personne] 
The $250 fe r the course includes tuition book 
supplies, ten luncheons and one dinner Included ir 
the staff will be Professor I u urr of Purdue Ur 
the State 
| ormatior vrite 
Professe 


neering 


GRADUATE SUMMER SESSIONS 
IN STATISTICS y oO o1 
JUNE 11-JULY 20 da, North 

Carolina Stat 
nd the Southerr 


onsoring a series 


College, Virginia Polytechni 
Regional Education Board are 
of cooperative summer ses 

The third of these sum: 
North Carolina State Collegs 
heduled to be held Polytechnic 
Institute in 1957 and at the Inivet y of Florida 
1958. Each summer session la sip eeks and 


course carries approximate! 


sion is 


graduate credit 

Courses to be offered thi 
methods I; statistical methods II (design of experi 
ments); statistical theory I (probability and parent 
distribution): statistical theo: Il (sampling distribu 
tions and inference); sample survey designs; advanced 
analysis Il; advanced calculus for statistics: stochasti 
processes; econometric methods and linear progran 
ming. Lectures on linear equations, (matrix algebra) 
and production functior vill given in the institute 
progran 

Inquiri si 1 | addressed t Professor 
Rigney; Department of Experimental Statistics 
Carolina State College, Raleigh, North Carolina 


OPERATIONS The operati: arch group of the 
RESEARCH lepartment of ring of the 
JUNE 4-15 


Operatior 
course | 
techniqu 
I and 
histories 
provide a“ round Ww 0 opm ot technical 
competence but w 1 competen 
It is designed to Dp 
here operations resei 
Course prerequisites are ! earcl experience and 
ufficient knowledge I atl nati to inderstand 
mathems 


ot be 


ymboli 1 ! é ci cle atior il 
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avalliabis 

nited to the first 
Inguiri« ana re is ation snouida addal 
W. W. Abendrot! ations Rese 
neering Administration Department 


Technolog 10900 Euclid Avenue, Cleveland 6 


{ Group 


LINEAR PROGRAMMING 
MARQUETTE UNIVERSITY 
JUNE 12-14 


Marquett U 
deal,wit! 
to comple x I 


machine loading ind sh 
and delive ry 
The cours 


Professo 


patterns 
contents ; eine evoived with the he 
rs Talach 
Depa tment ol 
$54 which include 

For registratior 
Russell L. Mobe 
lege of Busines 


Milwaukee 3, Wis 


versity 


MOTION & TIME 
STUDY COURSE 
JUNE 6-15 

I 


Louis will be presentec 


intended for personne 
motion and time study 


This cou being 
of the St. Louis chapt 
Industrial Engineer 

of Management Fo 
ourse content, inst 


Department 


MARQUETTE UNIVERSITY 
QC SHORT COURSE 

JUNE 18-29 
tecn! 


Dasic 


ique 
control t 


at the Marquette 


18-29. The conte 


aspe 


Si sauO0 


essed 
Engi 
Institute « 
Oni 


oO 


product mix 


‘ ip 
f the Marquette U 


ni 


t« 


yi 
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WELCOME 


TO 


MILWAUKEE 
ASQC 


POWER PRODUCTS 
CORPORATION 


Grafton, Wisconsin 


Manufacturers of light-weight 2-cycle 
gasoline engines 





VEEDER-ROOT 


-— 


‘eer 
«Keep the F on 


on 
Costs--* 
Stocks wae 


Sales 


with Veeder-Root 


VARY-TALLY 


iLema BIZ0N 


hte ects 


colors 


inventories anles by 


work-assigniments prices whenever you 
of details that would other 
get Veeder-Root's VARY 


that counts 


need to keep accurate count 
wise be tallied by hand 
PALLY, the 


everything « ountable 


multiple-unit reset counter 


Vary T ally 


combination or 


Arranged compactly on stands in tier 


can be supplied in almost any 


of counters, right down to single units 
Veeder -Root Incorporated, 


Hartford 2, Connecticut. 


numbers 


Write for prices 


“The Name that Counts" 








Taming a wire fabricating machine ? 


Call American Steel & Wire! 


At AS&W, we use a lot of wire in our own 


Wire machines can be ornery. They seem to 
have a brain that delights in fouling up a high 
speed production line 

Very frequently, your American Steel & Wire 
representative can tame things down. With over 
a century of company experience behind him, 


plants, and have learned a lot of little tricks 
that are yours for the asking. Just call your 
American Steel & Wire representative 


AMERICAN STEEL & WIRE DIVISION 


UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, O 
COLUMBIA GLELVA STEEL OrviSNOR, San fhane ace A nie - 
TESBESSEL COAL 6 HOR DIVISION Fant aa ae 
USITER STATES STEEL CAPORT COMPARY BE e YORE 


he may be able to suggest a minor change in 
wire specifications, die construction or fabri 
cating procedure that will solve the problem 


USS AMERICAN MANUFACTURERS WIRE 


AMERLOY. alloy heading wire 
AMERHEAD uniform heading wire 


AMERSTITCH. extra-tough metal 
stitching wire. 


AMERFINE high quality fine wire 
AMERSPRING music steel spring wire. 


AMERTEMP_ heavy-duty oil- 
tempered wire. 
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INSTRUMENTS FOR 
QUALITY CONTROL 








checks vis 


TESTING ENAMEL THICKNESS with the PM Gage at this stove plant helps ZAHN VISCOSIMETER 


assure quality production 


NEW G-E Thickness Gage Gives 


Faster Product Inspection 


Genera! Electric’s new permanent magnet thickness gage speeds 
production testing and helps assure you quality production and 
savings in materials. It is portable, self-contained and small enough 
to hold in your hand 


The new gage gives non-destructive thickness measurements of 
) agnetic coatings, such as paint or plating, on magnetic iron o 
Se ee Oe ee ee h6=|=6—6? ee 
steel. Other non-magnetic materials—plastic, celluloid, mica, and eee "Sage ay ' ort ane 
{ id vil 
paper can also be measured when placed on a smooth, magnet schined ices. Degree of 1 


t sa re 


plate 

Dual-Range Scales of 0 to 7 mils and 1 t 0 mils are expanded at 
the lower end to give you greater readabiliy 

“Go—not-go’ Pointers simplify testing for production quality 
control 

Self-contained, the PM Gage requires no external power. An Alnic 
magnet furnishes the necessary flux 


For further information on the PM thickness gage contact your near 
est G-E Apparatus sales office, or write for bulletin GEA-6458 to 
Section 585-51, General Electric Company, Schenectady 5, New York 


Progress /s Our Most /mportant Product wuneed GUULATEN VETER 


GENERAL GB ELECTRIC 





At the Montreal A. S. 0.C. 
Convention Booth No. 1] 


Scoit Testers will exhibit 
physical testing apparatus 


for... TEXTILES 
WIRE 
PLASTICS 
RUBBER 


W orld. Standard c juipment ror phys 
on these materials will be d 


re hn il } 


TO DISCUSS 
YOUR TESTING PROBLEMS 


In operation at 
the Show 
will be the 


IP-4 SERIGRAPH 


also featuring 


iP Aluminum Block Oven to 
of clastomers m air or ¢ 
of elastomers; Mod 
Constant.Rate-ot. Ext 
NBS Mooney Viscomet 


If you are not to attend, we 
will gladly send literature. 


SCOTT TESTERS, INC. 


165 Blackstone Sf. Providence, R. I. 


(Continued from page 95) 





“FOR MANY ARE CALLED, 
BUT FEW ARE...” 


CINCINNATI The election of office 
Hamilton Subsection 1955-57 was held at the con- 
clusion of the Mar. 7 meeting 
Officers elected were: chairman, Keith Sherck, Pills- 
bury Mills, Inc vice chairman, Gordon Thompson 
Champion Paper & Fibre Co cretary, Robert Mer- 
rill, Whirlpool-Seege1 Robert sastian 


sendix, Corp 


DELAWARE Frank J. Valentine of Atlas Powde 


Co has bee n app yinted section treas- 





treasure! 


urer to complete the unexpired term of Ted H. Crommer 

who has been transferred from thi i 

GEORGIA The Atlanta group at their regular 
meeting on Mar. 27 elected the follow- 

ing officers for the coming fiscal year: chairman. Donald 

S. Holmes, Engineering Experiment Station, Georgia 


Institute of Technology; vice chairman, Harry O. Fewox 
Staff Statistician, Southern Bell Tels phone & Tel fraph 
Co.; and secretary-treasurer, E. G. Field, E. G. Fiek 
Associates 


LOS ANGELES The following 

serve ji office 
chairman, Dr. Leslie W. Ball, United Geophy 
vice chairman, Dr. Leo A. Aroain, Hughes 
secretary. Henry Matosoff, Firestone Tire & Rubbe 
Halmond L Parl will continue a treasure! 


MICHIGAN The new se on officer were an! 
at the Ma 16 eeting. The 

follows: chairman, Dr. E. C. Yehle, Universit 

gan, Ann Arbor: vice chairmar Harmon 

quality control consultant, Detroit 

Adan Wolverine Tube Di 

W. J. Gallagher, Ford Motor C: 





MEMBERSHIP CORNER 





Sam Oliva, member of the National 
‘ommittee, submits the mid 
n example of member nip 
ectiol 
Many sections suffer fron 

et larger and one of the 
mem be have is that the 
mid-year letter (some sectior 
news-letter) is an excellent 
that the Society is impersonal 
this on as an excellent idea for 

SOUTHERN CONNECTICUT SECTION 
MID-YEAR LETTER 

Betore the f month of 1956 1 
your Executive Com:.\ittee and I ' 
tunity to extend to each of vou « 
a happy and prosperous nev 

It is indeed a satisfactior 
137 member 
p figure repo 
nowever in 
our sight é 
hip total. Wil 


(Continued or 
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There’s a long history 


of quality control 
back of the CANCO oval! 


Every container that bears this famous trademark is 
nanulactured under a comprehensive quality con- 
trol program Many ,cal wo Amencan Can 
npar established a poli y of highest po ible 
oday it i a Canco tradition, 

the many Canco plants 

issure Clanco customers ol 

containers, be their requirements 
Such outstanding day-in, day-out 

he newest and best in packaging 


imco tirst 


American Can Company 


NEW YORK + CHICAGO - SAN FRANCISCO 























COLUMBUS SECTION 
A. 5. Q. ©. 


ANNOUNCES 


FOR DECEMBER 1, 1956 
AONEDAYCONFERENCEON THE THEME 


“SPECIFICATIONS FOR Q. C.’ 


THE CONFERENCE IS PLANNED AND SHALL BE CONDUCTED BY REPRESENTATIVES FROM THE 
FOLLOWING INDUSTRIES IN CENTRAL OHIO AREA. 


NAME PRODUCT 


Americen Blower Corp. . ‘ sity . « « Heating & Blower Equip. 
Anchor Hocking Glass Co a . Glass Products 

General Electric . . , - « « « Electric Consumer Products 
General Motors Corp. —Tern stedt Div sy eee Auto Parts 

Hozel Aties .. : - « « « « Glass Products 

Jettrey Menutecturing Co x Sy ig . « Conveyor & Mining Equip. 
Marion Power Shovel . - « « « Power Shovels 

Mm. @ M Getetis . 6 « - « « « « Milk Preparations 

Mead Paper Co... - « « « Paper Products 

North American Aviation Co Peer eer . Aircraft 

Owens Corning wan , : . . « Fibergles Products 

Owens Iilinois tz ‘ - « « « « Glass Products 

Ranco Inc. , —— ae Refrigeration G Heater Controls 
Rockwell Spring G Axle : . « « » Automotive Axtes 

Timken Roller Bearing Co. . , . Tapered Roller Bearings 
Westinghouse Electric Corp. . ae . « « Refrigerators 
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| Are you receiving 
"Goezintos in the News’’? 
If not, write Mattatuck 
to receive regularly 
these interesting bulletins 
on quality-controlied 
Maottatuck products. 


THE MATTATUCK MANUFACTURING CO. 
WATERBURY 20, CONNECTICUT 
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Quality Control Begins with 
Research and 
Development 


Through the statistical approach to quality con- 
trol and progressive development, Johns-Man 
ville has zealously maintained its reputation for 
quality 


Dedication of New J-M Asbestos Mill 


As evidence of this research and development, 
Johns-Manville announced late last year the 
opening and dedication of what will be the 
world’s largest asbestos mill. This Johns-Man- 
ville mill, the first half of which is illustrated, 
is located at the J-M Jeffrey Mine at Asbestos, 
Canada, the world’s largest asbestos mine. 

Through quality control and the most modern 
equipment for the miliing of high quality as 
bestos fibres, Johns-Manville is meeting the in- 
creased demand for the higher grades constantly 
required for New Product Developments for 
both home and industry. 


WORLD'S LARGEST ASBESTOS MILL: This 
mill building is now in operation and 
when another like it is completed in 
early 1956 they will provide 22'% acres 


uF of floor area with a production capacity 
iy of 625,000 tons annually 
PR OOU Ts 


Johns-Manville 


22 EAST 40TH STREET NEW YORK 16, N. Y. 


Do You Ved a 1955-56 


YEARBOOK ? 


If you forgot to order your copy of the 1955-56 Year- 





book last summer, you’re in luck. We have a few copies 
available from a small overrun of the regular printing 
and we'll be glad to send you one on request while they 


last. Just drop a posteard to: 


C. E. Fisher, Executive Secretary 
American Society for Quality Control 
6197 Plankinton Bldg 

l6| W. Wisconsin Ave 

Milwaukee 3, Wis 


members 
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Farmers Can'‘t Afford 


DOWN TIME 
IN A HAY FIELD 


When nay § ready to make farmer 
must make it fast Too much expos 
to the weather leaches and bleaches fe 
ing value right out of the crop That 
means buying expensive supplemental! 


| 
ceds 


Quality control in the production 
New Holland balers and other grass! 
equipment prevents this kind of 
flown time. Regular inspection on the as 
embly lime means continuous ope ration in 


the hay field 


NEW HOLLAND 


A New Holland Quality Control Inspector examines teeth of a WEW HOLLAND MACHINE COMPANY, New Holland, Denne 


main drive pinion that will go into Model 87 hay baler 

















PROBOGRAPH * 


AUTOMATIC DIMENSIONAL INSPECTION 


« MULTIPROBE PROBOGRAPH' 
MASS INSPECTION OF TURBINE BLADES, GEARS AND 
OTHER COMPLEX PARTS AT MANY POINTS WITH 
AUTOMATIC ASSORTING ond RECORDING 


PROBOMAT* 
FLEXIBLE, PROGRAMMED, AUTOMATIC INSPECTION Of 
MALL TO MEDIUM QUANTITIES OF COMPLEX PARTS 


TEMPLATE PROBOGRAPH" 
@ Fastest daily service 


) < \ < ROE / 
AUTOMATIC TRACING OF CONTOURS WITH RECORDEI to Bermuda Day’s End... 
PRESENTATION MAGNIFIED IN TRUE PROPORTION © Complimentary 
| meals aloft Beautiful 


@ Skycruises from 


UNIVERSAL P®OBOGRAPH" LaGuardia Field every Bermuda 


This is you ofter 
a wonderful day 
on one of Bermuda's 
white beaches looking 


WARNER & SWASEY RESEARCH CORP.  amager reno ore 
34 W. 33rd St. NEW YORK 1, N. Y. 


CHINE FOR CHECKING GEAR CAMS, AIRFOILS, THREADS any 


oe 
toe to 


AUTOMATIC, HIGH PRECISION. MULTI-PURPOSE MA | day at LL AM 9 


ET 
etticialty mee oy Benre 


5 | 
e Cell MU 65500 o your travel egent 


COLONIAL AIRLINES 


CANADA U.S.A. BERMUDA 
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Where Quality Standards are High 
d 


the ONLY STANDARD is QUALITY 


At the Scintilla Division a wide variety of ignition products are manufac 


tured, ranging from magnetos for power lawnmowers and garden tractors to 
ignition systems for the latest and most powerful jet aircraft. Though the end 
product application may indicate a wide divergence in quality requirements 
there is only one standard applied at Scintilla. That standard is basically 
this: constant application of the finest and most modern methods of quality 
control to all products. 


SCINTILLA DIVISION 


Bendix Aviation Corporation 
Sidney, New York 


MANUFACTURERS OF IGNITION SYSTEMS FOR PISTON AND JET ENGINES, ELECTRICAL CONNECTORS 
IGNITION § ANALYZERS, DIESEL FUEL INJECTION EQUIPMENT, CERAMICS, MAGNETOS FOR INDUSTRIAL ENGINES 





quality control helps produce springs, 
wireforms and stampings of the highest 
quality with a minimum waste of materials 
and labor. Accurate’s skill, experience and 
imagination designs and produces springs to 


meet the most rigid specifications . . . quality 








control assures consistent duplication 


ACCURATE SPRING MFG. CO. 
3811 W. Lake St. « Chicago 24, Illinois 





SPRINGS WIREFORMS + STAMPINGS 





(Continued trom page 98) 


Look around your plant at this half year time. Isn't 
there someone you can interest in AS.Q.C. member- 
ship? Half-year membership is $5.00 you know—a good 
talking point. A glimpse at our program for the re- 
maining months should sell anyone 

I know you are interested in our progress toward the 
Saddoris Award. We have taken advantage of every 
opportunity to pile up points for leadership in section 
management. Your loyal, regular, and enthusiastic at- 
tendance at our meetings is our strongest asset. No need 
to tell you how much this has been appreciated! 

We have often suggested that you can gain most from 
your A.S.Q.C. membership by indicating to me, or to 
the heads of any of the listed committees, that you are 
interested in serving on a committee. We have particular 
need now of a member to serve as chairman of a new 
committee which would coordinate local and national 
effort to secure advertising for our magazine, Industrial 
Quality Control. The formal solicitation for an ad comes 
from the Milwaukee office. However, there is need 
of local effort and follow-up, and we ask that one of you 
spearhead this extremely important national project on 
a local level for us. Call your Chairman, (AM 8-9652) 
and volunteer your services. Discover the satisfaction 
and the excitement that come from working first hand 
with one of the fastest-growing, most progressive 
societies in the country 

Tom Ragona, Publicity Chairman, is up and around 
again after having been hospitalized as a result of a 
December automobile accident. He has the best wishes 
of all of us for a full recovery, and I am sure he also 
has the cooperation of the entire membership in his 
constant search for material for publication in Industrial 
Quality Control. Call or write Tom and let him know 
of any news that he can use 

Before our next meeting, we should like to stress th« 
importance of making your dinner reservations with 
Frank Walsh as early as possible. If you should discove: 
that you cannot attend, PLEASE CALL TO CANCEL 
YOUR RESERVATION. We lost $89.50 on the otherwis« 
highly successful Scovill Plant Visitation because of 
this oversight 

A final happy note-—-our February meeting promises 
to be the most interesting yet. Mr. D. N. Smith, Manager 
of Research Engineering of the Jones and Lamson 
Machine Co. in Springfield, Vermont, and the originato: 
of the concept of “Pre-Control”, will be our guest 
speaker I look forward to geeting each of you per- 
sonally on February 8th 

Cordially yours 
E. W. DEMERS, Chairman 
Southern Connecticut Sectio: 
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APFECTIONATELY KNOUN/ AS 
To YoUR, MEN," 


The following letter has been received from Ralph D 
Humphries, district representative, District 13. He calls 
attention to the remarkable growth in this district and 
the Membership Committee wishes to give both M1: 
Humphries and the district our sincere thanks 


“After reviewing the membership report as of Decem- 
ber 31, 1956, I would like to mention that District 13 
was the only District where every section in the district 
has increased their membership over that of June 30 
1955. District 13 has increased their membership 26 


percent more than any other district. One section 
(Wichita) in the district has a membership increase of 
59 percent which is 11 percent higher than any othe: 
section in ASQC. Wichita also ranks eighth place in the 
organization for total membership. District 13 also had 
29 percent of the total Aircraft Division membership as 
of November 1, 1955.” 


The Membership Committee would also be glad to 
hear from any other district representatives or any othe: 


individual who can give us such happy news 





USE BENDER CONTROL LIMIT CALCULATOR 
$3.85 Postpaid 


Determines Cumulative Percentages for use with PROBABILITY PAPER 
ONE setting gives control limits for Ranges, Averages, Individuals 
ONE setting solves the troublesome calculation on p-chart control limits 
ONE setting gives control limits for pn and c charts 


BENDER CALCULATOR COMPANY 


1912 Winding Way, Anderson, Indiana 


Arthur Bender, Jr 





Martha M. Bender 
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Your Round-the-Clock Salesman 


Selling’ Everyone on 


Your QUALITY CONTROL 
PROGRAM 


Through Q-C Posters 
and News Photos 

in a handsome 

steel board 


MAIL 
TODAY! 


EE DD DD DD Ae | 


ELLIOTT SERVICE COMPANY 


Department 65, Mount Vernon, N. Y 

Please send me, without obligation, your free folder 
with samples of colorful Quality-Cost Posters to 
gether with details about units of Departmental Q C 
Service 

















Name 
Firm 


ELLIOTT SERVICE COMPANY Address 


Mount Vernon, New York City 


"ee ee eee eee eee eeeeeeerr . 
See eee eee ee eee eee eee 





MACHINE STATISTICS CO. 


ACCOUNTS PAYABLE 27 THAMES STREET COST ANALYSES 
INVENTORY CONTROL SALES ANALYSES 
PRODUCTION CONTROL NEW YORK 6, N. Y. MAILING FILES 
PAYROLL ACCOUNTING TRAFFIC SURVEYS 
ACCOUNTS RECEIVABLE COrtiandt 7-3165 MARKET RESEARCH 
INSURANCE STATISTICS STATISTICAL STUDIES 
INSURANCE ACCOUNTING PERSONNEL STATISTICS 
ACTUARIAL CALCULATIONS TABULATING OVERLOADS 


TO WHOM IT MAY STRIKE HOME AT 


Although we are one of the youngest in our field, we have become the 
New York area's leading independent punch card data processing service 
bureau because we strive in full measure to insure that our machines are 


under the CONTROL of people of the highest QUALITY 


We now include among our equipment (all full capacity) IBM 604’s 


101’s and 168 counter capacity 407’s 


We are eagerly awaiting our magnetic drum storage 650 electronic com 
puter, which is to be installed this year 


Please contact us at your convenience 


Very truly yours 


MACHINE STATISTICS CO.’S 
People with Know How 























Do You Have Trouble 
Keeping Track of 
Your IOC's? 


Now /ndustrial Quality Control can become an at 
tractive and permanent part of your business or 
hore library 

These famous Jesse James files are es per ially de 
signed for Industrial Quality Control to keep your 
copies orderly, readily accessible at all times. Guards 
against soiling, wear, tearing and misplacement of 


Opies 


bach file box will 
kee par omple t¢ 
Volume 

ol 1 in pertect 


12 issues 
condition 


Back Volumes from 
1X1 will fit into 5 


hile boxes 


No irritating wires 
to handle bach 
copy can bee readily 


remove d 


These durable files 
(will support 150 
lbs.) come in I ight 
Blue & Gray Kivar 
Cove t | ooks and 
feels like leather 
and is washable 
The |l6-carat gold 
lettering makes it 
i fit companion for 
the most costly 


binding 


wiced, too Only $2.50 each, 3 for 
| 
Add $1.00 postage 


S. Satisfaction unconditional 


Reasonably 
$7.00, 6 for $13.00, Postpaid 
lor orders outside | 
ly guaranteed or your money back 


For prompt shipment of these attractive files, use 


oupon he lou 


Jesse Jones Box Corporation, Dept. 276 
P.O. Bex 5120 
Philadelphia 41, Pa 


Please send me postpaid files for Industrial Quality Control 
| enclose Bi 

Nome 

Address 


< 
ytate 


SIGNIFICANT DIFFERENCES 














Curtis Hasty, member of the Birmingham section, is 
now Assistant to General Works Manager, U. S. Pips 
Co., Birmingham, Ala 


Raymond L. Sweeney, vice chairman of the Cincinnati 
Section, has recently moved to Chicago to accept a new 
position with Standard X-Ray Co. as Chief Enginee: 

Ted H. Crommer 


has been transferred to take part in Chrysler’s guided 


former Delaware section treasure! 


missile program at Detroit. The section is sorry to se« 
Ted leave and wishes him all of the best in his new 
assignment with Chrysle1 

T. G. Christodoulo, an active member and forme: 
treasurer of the Georgia Section, is now with American 


Cyanamide in Savannah, Ga 


Milwaukee member, Miles Etzel, formerly 
chief inspector of the Brown Deer Division of Badge: 
Meter Mfg. Co., Milwaukee, is now with the Evinrude 
Motor Division of Outboard Marine and Mfg. Co., Mil- 


waukee, Wis as a methods enginee 


section 


St. Louis section president Joseph Movshin appeared 
on the ballot for election of officers for the coming yea 
as Midwest Regional Vice President of the America 
Institute of Industrial Engineers 


Samuel A. Oliva, manager of recording media 
facturing, Dictaphone Corp. and past chairman of th 
Southern Connecticut section, was a member of th 
panel at the Bridgeport YMCA Supervisors’ Forum. The 
topic was “Staff function and the supervisor.” San 
represented the side of quality control in this pan 
presentation. The meeting was held on Apr. 12 in the 
YMCA, Bridgeport, and many of the supervisors 


industries of this area were in attendance 


The Canadian Standards Association Committee or 
Sampling Procedures held its first meeting on Feb. 27 
to discuss ways and means of having good samplin 
practice introduced into inspection and test specificatior 
of CSA technical committees 

The cHairman of the committee is John B. Pringle 
the Montreal Section. Other members of ASQC on the 
committee are Tom S. Czarski, Roger Lessard, and Ben 
H. Lloyd, Montreal Section; Allin P. Deacon, Hamilton 
Section; Dr. Brant Bonner, University of Western On 
tario Section; and J. Clayton Knapp, Michigan Section 
E. Lew Hartman, the other member, is formerly of the 
Toronto Section 

The committee will review the work done in othe! 


countries in reference to the inclusion of sampling 


methods in descriptive specifications as well as separate 


sampling instructions, with a view to making available 
to other CSA committees proper information to include 
in or append to their technical specifications. The com 


mittee will also act in a consultative way with those 
committees 

The groundwork planned is an educational bulleti: 
and questionnaire to be sent to each CSA committe: 
These and the results of talks before committees and 
organizations are to be used as a basis for future 


planning 
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M irphy has been appoir ted as assistant ionored with the opportunity to be in o1 
manager of the Singer Manufacturing Co sram on Feb. 2, and to take part in this fin 
‘onn. Mr. Murphy installed the company’s 
tion and organized the quality cor 
1951 becoming its first manager The The Indiar apolis Se ion deeply, ‘ ts to in 
cticut section wishes him well on hi form the Socie of e recent death of Section 
resident Claude E. Adair. Mr. Adair was an in 
loyal verson. He pertorime i 
rmerly of Thompson Products lis duties as presid vith real leadership put 
rvisor of the Applied mathematics ng h whole he into whatever task he had 
nes & Laughlin Steel Corp., Pittsburg} it hand e died in at ! agedy at the Pitt 
mber of the Pittsburgh sectior 





“ry 
, 





irgn l nbet 

e Babcock & Wi yx 

taff statistician fi » Jone aughlin Ste : olumbus Section deeply regrets to an 

Winfield, Superintend 

indard Department, Ternstedt 
and lone tire 


ed away 





cal quality control spon 
ym and entitled A new too mem pe ft out sOC le inf ld pa 
e acceptance from the wg ' 





executive committee were 








For Introductory Courses . 
For A Supplementary Work Book . 
For An In-Plant Training Manual... . 


— Oo 


A BASIC TRAINING MANUAL 
STATISTICAL QUALITY CONTROL 


Published by 
St. Louis Section, ASQC 
8025 Rosiline 
St. Louis, 5, Mo. 
‘iiieeiliempal 
Instructors Guide Available with Group Orders 
$2.50 each—Discount Given on Group Orders 
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An Increasingly Better Advertising Medium 


fh or Rate ; and S pac ‘ 
{dd SS Your Inquiry lo Georue I F aster Roon NZS Plankinton Bld; 
16] W Wisconsin fir Vilu mkee ; msconsir 














Management's Corner 


J. M. JURAN, Editor 


Progress for QC Engineers—Horizontal or Vertical? 


( _— modern industrial companies 


require numerous specialized 
activities (and thus numerous spe 

cialists) to perform the mission of 
The variety of these 


industrial 


the enterprise 
specialists is very great 
engineers, cost accountants, person 
nel assistants, metallurgists tax 
attorneys, and many others, includ 
In the 


companies these spec ialists 


ing quality control engineers 
larger 
are brought together into specialized 
departments for greater effective 
ness. The result is the quality con 
trol department, cost accounting de 
partment, et 

The direction of progress (or “line 
of promotion”) of the specialist is an 
important, unsolved industrial prob 
ler It is important because there 
are so many specialists and becaus 
they are so vital to the health of the 
enterprise. It is unsolved mainly 
hecause we are dealing with wide 
ly different forms of human satis 


faction 


The Available Rewards 

The enterprise has the opportunity 
to give re wards to the specialist n 
several distinctive ways 

First there are rewards inherent 
in the spec ialized job itself: a vleas 
challenging 
budget for 


ant friendly workshop 
problem an adequate 
tools, instruments and equipment 
a well-chosen library; stimulating 
leadership; response to the recom 
mendations the spec ialist prepares 
In addition, there is a list of re 
wards given to the specialist as a 
person, as distinguished from thos 
which can be given to specialists as a 
species. These rewards include pro 
motion in rank, increase in salary 
appointment to committees, et 
There are additional 


relate to 


rewards 
opportunity for 
These 


which 
progress in the profession 
include attendance at meetings of 
professional societies; presentation 
and publication of papers; member- 
ship on society committees, etc. To 
the profession-oriented specialist 
these things are vital. They are the 
basis for 
and recognition. Without them there 


is only professional oblivior 


professional achievement 


Approaching the Cross-roads 


In the small company the one-ma 


spec ialist department soon finds 


108 


himself faced with the question 
Where do I go from here?” He has 
already become the top company 
authority in his specialty lis al 
ternatives now include 

(1) Let nature take its course 
Just stay on this job and do it as 
well as he knows how In time 
something will happer 

(2) Find a 
base. Look for a job in the same 


bigger industrial 


specialty but with a larger enter- 


pris This ns up a wide 
opportunit ‘ ‘ of satis 
laction 

(3) Find another type of insti 


Look for a 


new way of utilizing the snecial 


tution to be the base 
ized know-how earcher 
a teacher, as a writer, as an em 
ployee in a consulting company 
(4) Forget the bas Become a 
one-man consultant in the spe 
cialty (One day Management’ 
Corner may discuss this.) 

Strive for promotion. This 
means, it as vall company (and 
ultimately in the large company) 
changing professions from techni 
cal specialist to administrator 

(6) Launel a new 
This is just a more precipitate 
form of either (4) o 5) 


enterprise 


It is seen that, in the long range 
the choice must be made between 
staying in the specialized profession 
or getting out of it 

In the large company the same 
However 
factor 
which delays the need for a deci 


sion. That factor is the existence of 


basic choices are there 


there is one ntermediate 


the large specialized department 
and the opportunity it provides for 
verticle promotion within the spe 
cialty. Through promotion within the 


i] f 


specialty all forms of satisfaction can 


be broadened, without leaving the 
profession, much 

However, the specialist often ove 
looks the fact that by the time he has 
become head of a large specialized 
department, he has shed many of his 
professional skills Year after year 
he has spent less and less time with 
his books, test tubes and slide rule 
More and more his time has been 
occupied with hiring and directing 
assistants, with budgets, with con- 


ferences, with other incidentals of 


with getting re 
effor ts of othe 


managerial at 
sults through 
people 

In the large company the problen 
of where do I go from here 
fulfillment 


when the head of a specialized de- 


reaches its dramatic 


partment has reached the top of the 
Moreover, by asking the 


question he implies a reluctance to 


grade 


spend the rest of his days on his 
present assignment. It implies fur- 
ther that there is an unspent drive 


looking for a direction to go 


The Company's View 

It is interesting to study the cor 
trasting views of the company and 
the specialist when this fork in the 
road is reached. Each has an array 
of logical contention, but starting 
from different premises 

The company points out that all 
three forms of reward are limited 

Pay and amenities cannot go fai 
beyond the market price for com 
parabl jobs without creating lo 
the company, new probl ms fully 
Statu or 


has limits, since there 


severe as these sslved 
rank likewis 


is a “market” 


status for other func- 
tions no less important than quality 
control 

Job conditions and interest can be 
modified to a degree, but again there 
is an elastic limit 

Participation in the work of the 
a good thing, but again 
There are 


enough meetings and other profes- 


profession is 
there must be a limit 


sional society activities to occupy 
the full time of some men were there 
no limits imposed. These things can 
easily be magnified into annoyances 
when persistent profession-oriented 
pecialists encounter impatient ex- 
ecutives. Attendance at conventions 
means absence from the job. Writing 
of papers means reviews and clear- 
ances. Service on committees can be 
All this is in con- 
trast to the absence of such activi- 


time consuming 


ties on the part of promotion 


oriented-men 


The Specialist's View 
For the man who is thoroughly, 
profession-oriented, it the profes- 
sion which is permanent: the com 
pany may be only a _ temporary 
habitat 
From the viev 


oriented sper ialists 


protession- 


there are nu- 
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Whatever your motoring wishes — 
you'll find them in one of 
The Ford Family of Fine Cars 


Variety is the spice of life—and that’s the way people like 


their cars. Every year they desire new and different styles, models 


and colors. Ford knows this~—and builds its cars accordingly 


THE FORD 
for years the leader in advanced V-X 
power, distinctive styling and outstanding 


value. The one fine car in its price field 


THE THUNDERBIRD 
makes you want to go places. Sleek, low- 
silhouette styling . . . controlled V-8 power... 


a personal car of great distinction 


THE BIG M MERCURY 
firmly rules the medium-price clas 
with distinctive beauty, power, and 


superb handling and riding qualitie 


THE LINCOLN 

preferred for fine car luxury 
A picture of easy-going graceful 
ness with good highway manners 


and engineering excellence 


THE CONTINENTAL 
MARK // 


re sper t 


pre 





NTA MARK // 


STRIA ENGINE 





modern research 
ts... techniques with 
product leadership 


. 


When a company’s products 

are as important to almost every 

segment of American industry as BURNDY electrical connectors, those products 
have to be good. And because BURNDY connectors are only as good as their 
performance in actual operation, the BURNDY laboratories incorporate the very 
latest design and manufacturing research techniques to produce connectors 
that surpass requirements in every way 


The BURNDY laboratories use many scientifically accepted test techniques 
and quality control procedures during both product development and 
production random sampling 


“4 RELATIVE CONDUCTIVITY 


Laboratory technicians use a Kelvin Bridge to 
measure to the nearest microhm electrical 
resistance across the connector joints, and 
compare readings with equal lengths of 
uninterrupted cable 


Connector-joint stability is evaluated by submitting 
the sample joint to strict Federal Specification tests 
A 20% solution of common salt in water at 

100° F is atomized by means of air pressure 

creating a highly corrosive vapor fog. After the 
required length of time, a Kelvin Bridge measurement 
is again taken. The findings prove invaluable in 
creating corrosion-resistant connector designs 


4 VIBRATION CYCLING 


Many Burndy connectors are designed for rotating 
machinery and in trains, cars and aircraft 

BURNDY carefully tests the prolonged effects of 
vibration. Kelvin Bridge measurements determine 
vibration stability, and determine any tendency 
toward fatigue failure 


HEAT CYCLING & 


Controlied cycles subject the connector alternately 
to an on-and-off overload test current. Kelvin Bridge 
measurements taken during this process determine 
the temperature rises that occur in the electrical 

joint and in the cable, thus establishing the , 
electrical stability of the joint 


<4 TORQUE TESTING 


Ciamp-type and split-bolt connectors are subjected 
to torque tests. Connectors are tightened with a 
turning force sufficient to cause failure of the 
hardware or of the connector itself. Maximum 
connector strength measurements as well as valuable 
design information is secured 


TENSION TESTING P 


Where full tension is required, the cable must 
break before the connector fails. Most applications 
do not require this extreme, and tension 
requirements are established according to the 
connector’s final use 


BURNDY specializes in only one field—that of making better electrical 
connectors. BURNDY's special talents are available to all industry. Whatever 
your electrical connector need, BURNDY has the experience and the facilities 
to serve you. That is why for over a quarter of a century BURNDY has been 
the leader in its field 

For further information, or assistance on your particular 


problem, write to 


NORWALK, CONNECT. 


merou njustices in industrial life 
The administrator commands highe 
and greater prestige than does 
protessionz Many 
failed 
force of professionali and through 
this failure, t » interpret loyalty 
to the profes 1 as a form of dis 
loyalty he ompany (The pro- 


motion-orient 


authority 


ir authori 


ynal must 


actior but 

doesn't know 

I the authority of 

( nied to hi 

No | ( the unbalancs 

wh ich etween prestige 

in the p ssior 1 prestige in the 
compan’ 

( wor 


functior 


What Solution? 


The search for a 
the search for 
we must first 
tion. In the exp 
partment (which 
wide ). the n 


the fork i 
have failed 
a choice to 
lization has dawned. the 
uble ; he profe ional car 
easils breal out into industrial 
misdemeanors. But with an under 
standing of th ituation, a posi 
tive constructive progran becomes 
possible 
Each troubled 
onally 
want to 
henes 
answer, it still provides som« 
tional aid, since individual 
can then be considered as to wh , 
»y lead generally toward or awa 
a, this goal. But even more thar 
this, there a wholesome self-dis 
cipline in eddressing oneself to sucl 
1 cuestion. The resultant searcl 
truth clear he mind of much fog 
ier to direct one’ 
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Active Ory 


YEASTS 


MED STAR YEAST & PRODUCTS CO . 


Whkome to 
Whlvaulee 


Red Star Veast & Products Co. 
221 Kk. Buffalo St. 

Milwaukee 1. Wisconsin 

BRoadway 1-6755 





QUALITY CONTROL SERIES 
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New Dimensional Standards 
Established for Gage Blocks 


First major improvement in gage block accuracies in 40 years 


meets realities of today’s precision tolerances 


» ++ overcomes inadequacies of finest blocks previously available 


By RAY GIERLICH, Gage Division The DoAll Company, Des Plaines, Il. 


Here is What Has Been Done 


® New laboratory gage block Grade AAA established 
with accuracy of plus or minus one-millionth inch per 
inch of length—the finest gage blocks ever manufac- 
tured commercially. 


® Grade AA blocks (+.000002”) reduced in price as 
much as 70%, permitting wide usage for routine in- 
spection work. 


© New accuracy of plus 000004”, minus .000002” 
established for Grade A blocks, with prices reduced 
below that of Grade B. (National Bureay of Standards 
tolerance for Grade A blocks is +.000004” per inch 
The new tolerance of two-millionths (.000002”) on the 
minus side affords a more accurate block and provides 
two-millionths cushion for wear.) 


© Grade B sets (+ .000008”) discontinued on the basis 


of their inadequacy for close tolerance measurement 


© New optical surface finish (guaranteed 0 to 0.09 
RMS microinches) established for all blocks, providing 
superior accuracy and wear life 


®@ Every block is accompanied by a Certified Inspection 
Report stating deviation from nominal size. 


YOMPLETELY NEW standards for gage blocks have 
been established by The DoALL Company after a 
comprehensive appraisal of modern measurement 
needs. They represent the first basic improvement in 
gage block accuracies since World War I, when .001” 
was a high degree of precision. 

Consider .0001”, a common tolerance today. The 
checking gage must be accurate to .00001”—equal to 
or better than the accuracy of many gage blocks in 
common use! For example, a new one-inch gage block 
is actually acceptable as “B” Grade if accurate to 

000011” including observational error. A two- 
inch block could have a permissible error amounting 
to 20° of the tenth (.0001”) tolerance. The error in 
a stack of such blocks would be prohibitive. 

When tolerances of 75, 50 and even 25 millionths 
are specified, the need for better gages is instantly 
apparent. 

As summarized at the left, DoALL has discontin- 
ued manufacture of Grade B blocks and has standard- 
ized on the grades listed in the following table. 


New Standards for DoALL Gage Blocks 


Surface Finish 


Telerence per 
Grade Flatness Parallelism Microinches RMS 


Inch of Length 


AAA” + .000001 
000001 000001 000001 0.09 


+ 000002 
000002 000002 000002 


+ .000004 
000002 000004 000004 














Left—New DoALL Gage Block Sets are 
available in AAA, AA and A grades in 20 
individual square block sets and 22 rec- 
tangular block sets ranging in sizes from 
5 to 121 pieces. This includes two rectan- 
gular sets in the metric system. New plastic 
cases are compact, easy to clean and ex- 
ceptionally durable and attractive. Wear 
blocks are available in sets in .050” and 
100” sizes. A complete line of accessories 
mokes possible assembly of fixed and in- 
dicating gages for every conceivable re- 
quirement. 
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Micro-interferograms of Block Edges 
Above Right—DoALL Block Edges 
ore “burr-proofed'’* after final lap- 
ping by blending the gaging sur- 
faces into a parabolic corner break 
that leaves no trace of a sharp edge 
This exclusive process eliminates 
formation of edge burrs that cause 
wear and destroy accuracy 


Above lLeft—Sharp, ragged edge 
typical of blocks on which a corner 
radius is ground before final lap- 
ping. In use, damaging edge burrs 
are commonly formed 


Right—The author inspects blocks 
for dimensional accuracy with Zeiss 
Opton Interferometer in DoALL air- 
conditioned Gage Laboratory 
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Gage Maintenance Manual 


Handling and wear eventually take their toll of 
the blocks 
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block inspection in the 
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FOR COMPLETE INFORMATION — 
Call your local DoALL Service 
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FROM THE 


\W here the same type of unit is 
being produced on different 
production lines, we may compare 
line quality by means of defects per 
unit 

However 


tion line in the same or different 


where several produc 
manufacturing a variety 


plants are 
of types of electronic equipment 
defects per unit as a measure used 
to compare the performance olf one 
line with that of another become 
meaningless since the difficulty of 
constructing one unit of one type 
of equipment may he considerably 
different from that of anothe Al- 
though defects per 1000 solder con 
nections can be used for comparison 
purposes, this doesn’t account for 
the space factor involved in the 
soldering and wiring operations. The 
same number of defects per 100 
solder connections for two different 
units would not necessarily indicate 
equal quality rating since one unit 
small in volume com 
pared to th other unit A two 
socket 4 x 4 x 4 inch chassis for ex 


whik h Was he ng pi mdduced 


may be very 


ample 
with a defect rate of one defect per 
unit cannot necessarily be said to 
represent better anship than 


a six socket 2 x x 2 inch volume 
chassis which was being produced 
with two defects per unit since the 
latter may be 24 times as dillicult 
the former, in whicl 


hould be 


to construct as 
case its quality rating 
considered as being better 
For purposes of quality rating 
comparison between different types 


SceTns 


of electronic equipment, it 


desirable to use as a common meas- 


ure, defects per unit of difficulty 
The term “unit of difficulty” may be 
defined as a fixed number of solder 
and wire connections per unit of 
We shall say that a 
piece of electronic equipment has 
one unit of difficulty when it con- 


t hassis volume 


tains one solder connection per one 


cubie inch of chassis volumes The 


assumption is made that this unit 


is constant between different types 


SCRAP BOX 


Defects Per Unit of Difficulty as a Basis for Quality Rating 


BERNARD EISENBERG 
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of electronic equipment, ie. it i 
just as possible to perform good 
workmanship in a unit of difficulty 
of one type of electronic equipment 

Having 


standardized the opportunity for de- 


as it is in any other type 


fects to occur by dividing each piece 
if electronic equipment into uniform 
units of difficulty, we may proceed 
to compare the quality rating of one 


type of «¢ quipment to that of another 


The number of solder connec- 
tions* in a unit volume, is tentative- 
ly chosen as the fundamental meas- 
ure of comparison. The greater the 
number of solder connections, the 
more difficult will the construction 
be, and the greater the volume, the 
easier will the unit be to construct 
Since the 
tion is dependent to some extent 
on th 


number of solder connections, the 


number ot solder connec- 


number of wires, either the 
number of wire or a tunction olf 
either or both may be used in the 
definition of unit of difficulty instead 
of the number of solder connections 


alone 


The following is ar example of 
iow this measure may be used Sup 
pose we wish to compare the quality 
rating of three pieces of electroni 
equipment A, B, and C 
that ten defects per unit, 20 defects 
per unit, and 30 defects per unit 
were found in A, B, and C respec- 


averaged out over a month 


Let’s say 


tively 
Suppose that A has five solder con- 
nections per unit volume (or five 
units of difficulty), B has eight sol- 
der connections per unit volume (o1 
eight units of difficulty), and C has 
20 solder connections per unit vol- 
ume (or 20 units of difficulty). Then 
ct rate for A is 


the def 


10 defects per unit 
5 units of difficulty per unit 


2 defects per units of difficulty 


*One solder connection may be defined as 
& point at which one or more wires are 
soldered together 
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The defect rate for B i 


20 defects per unit 


8 units of difficulty per unit 


and the defect rate for C 
30 defects per unit 


20 units of difficulty per ur 


1.5 defects per unit of difficulty 


Although unit C ha the larwe 
number of defects px init of the 
three units, its difficulty of construc 
tion is much greater than that of A 
or B Upor evaluating th deter 
rates in terms o! detects pe unit 
difficulty it can therefore be con 


cluded that the quality rati: 
C was better than that of either A 





Dear Mr. Wescott 


The acceptans t ! ist 
Statistical Quality Control ha 
ways been met with varying degree 
of resistan Perhay ve ourselve 
are guilty of creat ! Lhe 
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My personal complaint has alwa 
been the emphasis we place on th 
word “defects.” A critical defect 
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... the preferred on every job 


for time-saving accuracy and dependability 


Ames instruments have been making industrial 
measurement history for more than half a century 
Extremely adaptable, they have solved hundreds of 


ibject tough measuring jobs while providing unquestioned 


ontact 
accuracy through many millions of cycles. Ames in 


. J 
ne er detective 


dicators and gauges enjoy areputanon as the finest you 
m™ cent good Hers 


can buy... simply because we have a/ways employed 


expert craftsmen and the highest quality materials. 


We will gladly make recommendations on your 


measurement problems Please send 


prints 
and S} ecifications. And ask for your free Copy 


ot the Am«e Ss catalog 


’ cies 


AMES CO. 


2 Ames Street, Waltham 54, Mase 
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Nothing beats experience 


| 

Dozens of rival zippers have appeared on the market Y 

since Talon, Inc., invented the zipper back in the dark " 
days of the hook and eye. But none has achieved the 
over-all superiority or the reputation for quality of 
the Talon zipper—-which has had zipping experience in 
nearly five billion pieces of merchandise! 
To maintain this unrivalled leadership, 


Taion, inc. adheres to the highest quality 
standards of the industry. 
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MACROSCOPES 


10X to 40X 


Handy ’scopes 
spot-check production, 


speed small parts work 


¢ Actual size 
as shown here 
... Compact, handy 


e Shows natural right- 
side-up views... easier 
for inexperienced 
users ...a big help in 
precision assembly! 





Just grab this dependable inspection aid 
for on-the-spot checks of work and 
materials in any phase of production. 
Available with folding tripod or sturdy 
microscope stand, for detailed study and 
for small-parts assembly. You can even 
build it right into production machin- 


ery! 





Upright images are sharp and detailed 
to the very edge of the extremely wide 





field of view. Long working distance 
makes it easy to manipulate specimens 
... gives operators plenty of room for 
precision assenibly and repairs. (Also 
available as straight tube for applica- 
tions where upright image is not re- 


quired ) 








FREE DATA BULLETIN! 
ON-THE-JOB DEMONSTRATION! 





Find out how this inexpensive produc- 
tion tool can lower your manufacturing 
costs. WRITE, WIRE or PHONE to 
day for free demonstrations and Data 
Bulletin D105 2. Bausch & Lomb Optical 
Co., 79505 St. Paul St., Rochester 2, 
N. Y. (Phone: LOcust 3000). 
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Brush Electronics Co., 3405 Perkin 
Ave Cleveland 14 Ohio 


nounced a new portable electroni 
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as one point of carbon. Operation of 

the device is based on a principle of 

the thérmocouple effect: the junction 

of two dissimilar metals produces an 

electromotive force. In operation, ar od 101 i ! na Micrometrical Manufacturing 
electrode (with a self-heating el n sity I design rae 445 South Main Street, Ann 
ment) yl ‘d in contact with the ng al wait ior! VY gages i Viicl anno. es the Pi 
metal to , The voltage 

generated by thi ntact is amplified 

and transmitted to a meter on the 

Metal Monitor. The reading is ther 

compared to adings obtained tror 
samples wih ompositions 
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to operate 
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Also included in their lin 
tronic instruments is a new Deviatior 
Test Bridge Model BL-1506. The in 
strument quickly presents a compa! 
ison against a standard impédan 
indicating both percentage impedances 
and phase angle deviation in radiar 
on a 6-inch illuminated scale. Inte: 
changeable calibrated ca 


sacar gtaar trea sx err dag Sy A dependable, LOW COST... 


percent 7 to cent é) f 


35 percent impedance deviatior Motorized Brinell Hardness Tester by ," 
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an 0.015 to 0.015 0.07 to O07 

aaa to : 0.25 ee angle deviatior Steel City Testing Machines, Inc. 
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Write for full perticulars today and name 
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Manufacturers of machines for testing physical properties of metals, including: 
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An adjustable flush pin gay which . f } 
can be set to a wi I ge of sizes tor * 
iness t Compr eswon 
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ntroduced rec y by Size Control 
Co., 2500 We fashington Blvd 
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| 
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8803 Lyndon Ave. Detroit 38, Mich nd Special Testing Machines 





The Tracer point is placed at the end 
of the projecting beam and there are 
three interchangeable Skidmounts to 
support the Tracer on the work sur- 
faces. The Type FP Skidmount has 
a small-diameter nose, with a singls 
skid directly back of the 
point, and is used for mechanical 
tracing with a Mototrace. ID's as 
small as “% inches, OD’s as small as 


Tracer 


% inches, flats and tapers can be 
measured with the combination 
Types FL and FM Skidmounts have 
two skids and are used for manual 
operation with the tracer held by a 
plastic clip or attached to a Stiflarm 
or Extension Arm. They may also 
be used for Mototrace operation. The 
Type FL is used on ID's from % 
inches to flat; and the Type FM is 
used on OD’'s from % inches to flat 
Both may be used on gear teeth as 
small as 10 DP 


Bausch & Lomb Optical Co., Roches- 
ter, N. Y., have introduced the Abbe- 
3L. Refractometer. In one minut 
the operator can load, light and look 
into the instrument to obtain the re- 
fractive index of liquids, dissqlved 
solids and some opaque solids, It is 
particularly useful as a quality con- 
trol tool in the food, chemical and 
petroleum industries, for production 
line applications where it can be op- 
erated by non-technical workers 
Loading the refractometer has been 
simplified by mounting the prism as- 
sembly in front of the operator with- 
in easy reach and in a horizontal 
position to reduce spillage. The sam- 


ple is lighted with a built-on illu 
minator which swings into position 


Lamps can be easily changed and are 
the readily-available flashlight type 
Readings are taken with a single 
from a sitting 


Numbers are easy to read because of 


eyepiece position 


an interna! iilumination system. Re- 


fractive index range is 1.30 to 1.71 
solids scale reads zero percent to 85 
percent. The instrument will require 
little field servicing. Users can make 
complete calibration adjustments 
with an Allen wrench by inserting 
the wrench through an opening in 
the instrument body and turning it 
until the reading corresponds with 
that of a glass test-piece Prisms can 
also be changed by the user. Price 
of the Abbe-3L Refra tometer is 
$695 
* oo * 

Baird Associates, Inc., 33 University 
Road, Cambridge, Mass., announce 
the new Transistor Test Set Model 
GP. The test set provides 


accurate measurement of transistor 


rapid 
characteristics at any frequency 
from 100 cpr to 1 megacycle. It per- 
mits measurement of NPN and PNP 
junction, surface-barrier and point- 
contact transistors in grounded base 
and grounded - emitter circuits 
Measurements of hybrid coefficients 
T-network coefficients, collector sat- 
uration collector 
tance, alpha and beta cutoff, voltag 
feedback 


tances, and channel effect 


current capac! 


ralio, open circuit resis 
voltage 
can be accurately made with Model 
GP. Panel design of the GP per 
mits rapid adjustment of test condi 
tions. A large, polarity - indicating 
meter facilitates fast readings. The 
Transistor Test Set employs unusual 
circuitry and long-life batteries to 


reduce measurement errors. Bias 


conditions are variable over wide 
ranges to facilitate testing of the 


circuits under various conditions 


_ ee 


Scale Specialties & Systems, Inc., 
P.O. Box 57, Roseland, N. J 
developed the Curvomatie attach- 


have 


ment to be installed on the side of 
their Datamatic Weight Calculato: 


The Curvomatie attachment simpli- 


fies the analysis of weight data pro 


duced by the Datamatic. In a mat 
ter of minutes clerical and quality 
control people can produce a daily 
weight frequency curve and easily 
calculate standard deviations. Weight 
range can be divided into a total of 
15 cells and each cell is supplied 
with an electric counter which regis- 
integrates a single digit 
weight falls within a 


end of the day 


ters and 
each time a 
given cell. At the 
or any other period ot tire the 
counters may be read and a fre- 
quency curve obtained. The Curvo- 
matic attachment to the Datamati 
weight calculator should extend the 
usefulness of this tool for weight 
control at the filler unit. For labora 
tory use when a contr 
as the Datamatic is not 
Curvomatic data collect 


able as a separate unit 


A new Analyzer 
and Circuit Designer has been de 
veloped by the New London Instru- 


Conn., for 


rransconductance 


ment Co., New Londor 


quality control, design engineering 
and production test us The Model 
901A 


and plots Static operating « haracter 


measures transconductance 
istics rapidly under conditions chose 
by the operator It also develop 
vacuum tube circuits quickly by 
means of pushbutton switching whic} 
illows electrodes to be inter-con 
nected in any manner and to any of 
five voltage sources. Panel terminals 
allow insertion of components and 
special voltages so that circuits may 
he designed right on the instrument 
transcon- 


The unit also performs 


ductance voltage, current, shorts 
continuity, leakage and gas tests of 
JAN-1A and MIL-E-1B. Static op 
erating conditions that can be plotted 


by Model 901A 


vs grid voltage or any 


include transcon 
ductance 
other electrode 


plate voltage s. plate current; grid 


voltage « urrent 
voltage v: current. Tr 
ductance range are trom zero t 
50,000 micromhos with accuracy to 
five percent ‘of full scale reading 
The unit is self-contained, requiring 


no accessories. It measures 20 inche 
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deep by 11% 


75 pounds 


rigerated in 


An improved 


cubators which 1 


provide easier con 
trols and more constant tempera 
tures has bes Central 
Scientific Co., 1700 Irving Park Road 
Chicago, Ill. Principal feature of the 
improved Cenco Refrigerated In 
cubator 1 the location of heating 
Mounted on the 


they « nable op 


dials 


all adjustment 
ne doo! thereby 
rat ire fluctuation 


live degret S50 
by 
» door l an 
| thermometer which 
inside te mperature 
he thermomete1 
in opera 
thoroughly 
elain-enameled 
ll hold 120 bottle 
105 bottles of 300 
al storage space 
on the door 
lard method requii 
ial analy s1S 
products and the 
and biochemical 
wate! 


ana 


arat nov Heme 


the Jerpbak-Bayless Co 


Sotion. Ol The ne 
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quickly set to conform to the mea 


urements of a master or precision 
screw and requi ‘ ie or no expe 


Checking 


during 


ence lor operation 


screws after heat treating 

the finish operation or at any time 

that the screw is in process 

simple matter—even while on the 
The gage also checks the 

amount of wear on machine tool lead 
ews without removing them from 

Builders and rebuild 


of machine tools will find this 


mac hine 


nstrument u il, as do the users of 
machine tools ! riodically check 
ing the accurac’ the lead 
Precision lead 
should find this 

peeding pro 


edules The 


screw 


elcvating 


tandard instrum 12 ine! n 
tn li a measuring capacity 
om 7 thread diameter to 
inche 

pitch. The comparator is self align 


cqdiameter in any 


ing and inspection results are regi 
tered on a dial. Other size diamete 
and leneth gages may be obtained on 
pecial orde: to meet 


Spec ihication 


req rement 





Gage Co., 


Automatic 
Inspection and 
Control 
on Continuous 
Production Line 


Continuous inspection of steel tubing 
and strip at production speeds i 
now an accomplished fact with the 
new Sperry Ultrasonic Reflecto 
cope and RA attachment. This unit 
scans material traveling at high 
speeds and regi asters the presence ot 
both internal and surface defects 
Far more thorough than the human 
eye, it provides for both defect re 
cording and signaling in addition to 
continuous inspection. Designed to 
incorporate signal lights or alarm 
bells, as well as automatic marking 
and machine cut-off units, the 
Sperry Reflectoscope and RA 
attachment is a flexible, accurate 
instrument which opens a new area 
to more effective cost-cutting 
quality control 


ier 
well Pe 
7 <3 
an” 
iz 


vee) 


| would like to keep posted on 
latest developments in ultra 
sonic inspection by industry. Put 
meon the list to receive 
Sperry's new Ultrasonic 
Inspection Newsletter 

Nome 

Title 

Compony 


Address 


City Zone Stote 


iii eee 


eee nen ne ee eee eee ee ee 2 ee | 





lé ge 4 \ Gauges and Fine Measure- 
Jne model gages ment. In his new book Dr. Rolt dis- 


any kind sy woosening a torqu 

screw it can be set to the desired f sizes and sha 
inch and when the torque screw i to ten millionths, 20 millionths, ons *s interferometry as a 
tightens d it is locked pre< isely By ten-thousandth or Vie ten-tnou tor measuring the length ot gage 
mod- blocks, using only the wave length ol 


method 


turning the thimbl. the desired indths « 


hundredth is registered on the vet nt! light as an absolute standard. Ac- 


20 thou- curacy of determination is one mil- 


tical seale and the d red thou 
lionth of an inch. The reviewing 


sandth lines up or ie horizonta sandths r Four ranges 
of the three principles, as well as most existing 


scale Two model al present! re provi 
ready No. 1710 n 1705 sot! comparator vallabl Range ca English and German instrument de- 
| brations 1 ed and stable Ne signs the book with graphs and 


fro cal linkage illustrations thoroughly covers the 


1710 reads dire tis o OOO] 
and is recommended for la ised. These comparators have bee: latest developments and describes a 


1942 new interferometer which accommo 


othe mited-title components are entire subject It reters in detail to 


out work and general inspection use manufactured by Metron since 
at the same time up to 36 


Model 1705 read directly to UU) They were formerly distributed by dates 
inches It is recommended fo the DoALL Company but now " standard gage blocks w: ing onto two 


checking fixture drill jigs and fo old di t from the manufacture steel platens Gage blocks are tested 


in the same condition in which they 
A new 44-page book by F. Hi re used, and flatness and parallelisn 


rec ed authority wu the P ri “| together with thei: 


precision layout and in pection wit! 
out Lime any elerence Lag 


Base are ° Ms y 3% nohe and the rot 
columns a! tainless steel. The helds of gaging and fine measure- length This book U s¢ ot Light 


weighs 14 It Accessorie include ent, has been published by Hilge1 Waves for Controlling the Accuracy 
& Watts Limited. The author, now of Bloch Gages is available by 
nt in metrology and stand writing to Engis Equipment Co 31 
on to some of Erugland’s lead South Dearborn St., Chicago 5, Ill 


an indicator extension arm, hard 
ened tool steel scriber and an espn 


clally designed dial indicator 


} i " A new specification sheet on the 
* « * 990 inter I } r | nO Liston-Bex ker Infra red Analyze: 


wy — , sion, Nati 1ysical , Model 15A is now available fron 
NEW LITERATURE ‘ oe ha ; ae shle ¢ eee: Mastrmtnasin: ton Wallies 


Metron Instrument Co.. 432 Li: uur Nati | ireau of Star i ton. Calif. The Liston-Becker Mode! 
coln St.. Denver 3, Colo... have pub i th riod. Dr. Rolt dev 15A is a positive. non-dispersive in 
lished Bulletin No. 200 deseribi: ped ir imentation, published nu trument for the precise analysis of 
the all-purpose Metron comparato merous important articles an sases or liquids in complex streams 


gages for use in gaging extert i nown as the ithor of the s Its ange of isefulness includes 


WELCOME HOME! 


To say “Welcome Home” to the American Society Quality 
Control instead of saying, “Welcome to Milwaukee,” is no idle 
conceit. Surely, Milwaukee, with its century-old reputation for 
quality workmanship, is the logical “home” for the A.S.Q.C 





As acceptable tolerances have shrunk and as rule-of-thumb 
has given way to modern instrumentation. Milwaukee's industries 
have been in the vanguard. Thus, Milwaukee products have main 
tained their deserved reputation for quality 


We of the Milwaukee Brewers’ Association are proud of our 
place as leaders in Quality Control. And we are proud that you 
have chosen Milwaukee as your headquarters. So we say, again, 
“Welcome riome!”’ 


MILWAUKEE BREWERS’ ASSOCIATION 


A. Gettelman Brewing Company Miller Brewing Company 
Independent Milwaukee Brewery Pabst Brewing Company 
Jos. Schlitz Brewing Company 
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n of the loader framework under test. Note the maximum stress 
ere made visible through the use of a brittle lacquer coating 


method to ‘ we maintain 


‘cessive stre ritifie quality control 


300 Utility ractor. Th resultant Test ich as these he Ip hold our production costs down 
d by wire strain gi na j quality tandards are consistently maintained, At 


rding equipme! ind of q iality control we obtain useful 


zed and interpretec ve will apply to future design 


ible to alte ce Harvester product 
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ised in the 
hock strains 
test ground 
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analysis of gases or liquids in process 
streams, the detection and measure- 
ment of gases in biological and bo- 
tanica! studies and the analysis of 
various toxic industrial gases 

A new manual entitled “High Po- 
tential Dielectric Strength Testing 
with Hypot Juniors” is now available 
from Associated Research, Inc., 3758 
West Belmont Ave., Chicago 18, Il 
Although written primarily around 
the use of Associated Research Hy- 
pot Junior instruments for this ap- 
plication, this 7-page manual also 
includes much information of a gen- 
eral nature on this subject, primarily 
applicable to the dielectric testing of 
small electrical 
equipment such as appliances, relays, 


components and 


switches, potentiometers, seryo mo- 
wiring 
Copies are free on re- 


tors, pulse transformers, 
harness, et 
quest 

A new 8-page bulletin covering 
application of the ultrasonic Reflec- 
toscope for non-destructive testing 
of products and equipment, has been 
published by Sperry Products, Inc., 
Danbury, Conn. The bulletin picto- 
rially illustrates the many uses of 
the ultrasonic Reflectoscope and 
also explains in simplified terms the 
principle of ultrasonic inspection as 
well as illustrating the latest types 


of equipment available 


SS — 
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Accurate Spring Mfg. Co. 

A C Electronics Div. GMC 

Aluminum Co. of America 

American Can Company 

American Coil Spring Company 

American-Standard 

American Steel & Wire Division, 
United States Steel Corporation 

B. C. Ames Company 


Bausch & Lomb Optical Company 
Bell Telephone Laboratories, Inc 
Bender Calculator Company 
Bendix Eclipse of Canada, Ltd 
Bendix Products Division, 
Bendix Aviation Corporation 
Birmingham Section, ASQC 
Branson Instruments, Inc. 
Bristol Laboratories, Inc. 
Burndy Engineering Company 


Cadillac Motor Car Div... GMC 
Chicago Section, ASQC 
Collins Radio Company 
Colonial Airlines 
Columbus Section, ASQC 
Comtor Company 
Continental Can Company 
Continental-Diamond Fibre, Div., 
Budd Company, Inc 
Continental Motors Corporation 
Convair Division, 
General Dynamics Corporation 
Cummins Engine Company, Inc 


Dearborn Gage Company 

Deere & Company 

The De Laval Separator Company 
Deleo-Remy Division, GMC 86 . 
Dictaphone Corporation 


126 


OUR EVER-GROWING FAMILY 


With the addition of Waco and 
Memphis, the total number of sec- 
tions of the Society is now 90. The 
Society is proud to extend a most 
cordial welcome to the new sections 


49—Waco (Dist. 4) 


Chairman: Edwin F. Moore 


Waco, Texas 


Vice Chairman: Jack N. Peck 
Mercury Tool & Machine Service 
Waco, Texas 


Secretary: Victor E. Paulos 
Phillips Petroleum Co 
McGregor, Texas 


Treasurer: Robert T. Kline 
The General Tire & Rubber Co 


Waco, Texas 
90—Memphis (Dist. 15) 


Chairman: Edward P. McMahon 
Memphis, Tenn 


Vice Chairman: Douglas W. Ferris 
International Harvester Co 
Memphis, Tenn 


Secretary: Francis 8. McDaniel 
Kimberly-Clark Corp 
Memphis, Tenn 


Harry W. Dietert Company 

The DoALL Company 

Dominion Rubber Company, Ltd. 
Allen B. DuMont Laboratories, Inc. 


Eastman Chemical Products, Inc 
Eastman Kodak Company 

Electronic Control Systems, Inc. 

Elliott Service Company 105 
The Electric Storage Battery Co. 47 


Federal Products Corporation OBC 
Ford Motor Company 109 
Froedtert Malt Corporation 76 


General Electric Company 97 
Gillette Safety Razor Company 10 
Gruen Precision Products Div.., 

The Gruen Watch Company 127 


Hamilton Watch Company 75 
Hughes Aircraft Company 128 
Hunter Spring Company 86 


International Harvester Company. .125 


Johns-Manville Corporation 101 
Johnson & Johnson 4 


Ladish Company 62 
Le Roi Division, 

Westinghouse Air Brake Company 72 
Lukens Steel Company 70 


Machine Statistics Company 105 
Mattatuck Manufacturing Company 100 
Miller Brewing Company 13 
Milwaukee Brewers’ Association 124 
Minnesota Mining & Mig. Co 17 


New Departure Division, GMC 9 
New Holland Machine Company 102 


Treasurer: William W. Heiskell 
Firestone Tire & Rubber Co 
Memphis, Tenn 





POSITIONS AVAILABLE 


Address all replies to bor number references 
to: American Society for Quality Contr 

Room 6197 Piankinton Bidg., 161 W. Wiscon 
sin Ave., Milwaukee, Wis 


PROCESS ENGINEER 
Company located in northern Illinoi 
has a position open for a Mechanical 
Engineer with 3-5 years experience 
Duties wil! include the investigation o 


difficulties in the manufacture of sma!! 
Exp rence 


{ 


electro-mechanical devices 
in statistical planning and/or correlation 
of statistical data helpful. Must have tl 
ability to work with people. Please re 
ply to Box 12Y2 at the above addr 


SUPERVISOR 
plant 


QUALITY CONTROL 
responsible for all 

quality control 
plant manager 
edge of statistical quality control met} 


Stalis.ica 
Reports to 


Requires basic know 


service 


ods, ability to analyse raw material and 
finished product data. Knowledge 

flexible packing materials such as paper 
and cellophane helpful. Salary $400- 
$500 per month. If interested reply 
with complete resume to Box 12Y3 at 


the above address 





Norton Company 
R. B. Nottingham 


Ohio Rubber Company 
Owens-Illinois Glass Company 


Perfect Circle Corporation 
Petz-Emery, Inc 

Pontiac Motor Division, GMC 
Power Products 

Pratt & Whitney Company, Inc 


Red Star Yeast & Products Co 
Republic Steel Corporation 
Rohr Aircraft Corporation 


St. Louis Section, ASCQ 
Scintilla Division, 
Bendix Aviation Corporation 
Scott Testers, Inc 
A. O. Smith Corporation 
Solar Aircraft Company 
Sperry Products, Inc. 
Standard Gage Company, Inc 
rhe Standard Register Company 
Steel City Testing Machines, Inc 
Steel Company of Canada, Ltd 
Sundstrand Aviation-Denver Div., 
Sundstrand Machine Tool Company 69 


Talon, Inc 118 


United Air Lines ail 
U. S. Pipe & Foundry Company 16 


Veeder-Root, Inc 


Warner Gear Division, 
Borg-Warner Corporation 
Warner & Swasey Research Corp 
West Bend Aluminum Company 
Western Electric Company 
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The newly formed Electronic Com 
ponents De partment of the Gener 
Electri Co needs men with quali 


ho 
ai 


ty 


ontrol experience for its rapidly ex- 


’ 
iding quality <« ol operation. Pre 
‘ xpe lence 
electronics 


nd different, an 


in 


i 


q iality contro 


} a resume 


rence tatu 


of 


1g 


©. Steinnagel 


felations, Communications and Trai: 
General Electric Co Electron 


\¢ 


onents De pt W. Genessee Rd. 


N. Y 





THE BIRMINGHAM SECTION 
ASQC 


to the 


MAGIC CITY OF THE SOUTH 
Write to our Chamber of Com 
Ala., for the 

living advantages 


a plant location 














For the Quality Control 
Engineer Looking for 
A Reliable Yendor 


GRUEN 


Unsurpassed in the 

field of Miniature 
Precision Mechanical 

and Electro-Mechanical 
Components and Assemblies 
Manufacturers of fine 
Mechanisms for the 

Armed Forces and Private 
Industry 


GRUEN 
Offers Vendor Certification 
Of Product Quality To 
its Customers 


GRUEN PRECISION PRODUCTS DIV. 
THE GRUEN WATCH CO. 


TIME HILL 
CINCINNATI 6, OHIO 
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QUALITY CONTROL 
ENGINEERS 


A new fully integrated quality control program is be 
ing set up at Unit Plant which is manufacturing 
chrome plated brass plumbing fittings. Under the 
direction of the Quality Control Engineering Supervi 
sion these Engineers will plan all inspection proce 
dures, tests and experiments for defect prevention, 
quality assurance procedures (audit and check inspec 
tion), the application of statistical tests, and the 
planning of executive reports on quality. Applicants 
must have had engineering training or equivalent ex 
perience in the field of modern industrial quality con 
trol. Kindly furnish resume of personal data and 
experience, including snapshot if available. Address 
replies to Personnel Administrator, American-Stand 
ard, 1541 South Seventh Street, Louisville 8, Kentucky 




















| 
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PERSONNEL POSITION 


Large Gulf Coast Chemical ¢ ompany has immediate need 
for man with proper background to formulate and carry 
out a statistical evaluation of employment and pla ement 
procedures of technical and nontechnical personnel. Work 
will emphasize the evaluation of personnel testing pro 
gram. This is a permanent position and offers advance 
ment in the fields of personnel and industrial relations to 
the man selected 


This position requires a man with a college degree and 
one who has sound knowledge and training in statistical 


inal sis | xperience in this field pore fe rred 


ny offers liberal vacation, holiday, sick leave per 


k purcha ‘ pl n ind msurance prog itn Hous 


"W ditions trent an | pure hase are exe lent Moving 


ares are paid 


Qualified ipplicants ire requested to submit complete ré 
Please repl to 


sume of experience and training 


BOX 129] 
\MERICAN SOCIETY FOR QUALITY CONTRO 
Room 6197 PLANKINTON Bipc 
161 W. Wisconsin Ave. 
VMirwaukee 3, Wis 











for positions in 


Quality 
Control 
Engineers 


SOUTHERN CALIFORNIA 


HUGHES, one of the nation’s leaders in the development 
and manufacture of advanced electronics systems and 
omponents, has new openings in the Quality Engineering 


Department for Engineers experienced in the following fields 


STAFF HNGCINEER 


lo correlate factory test with results in the field naly 7 
complete systems im terms of component quality requirements 
develop and install advanced techniques for 


manufacturing and suppliers operation 


INSPHECTION ENGINEER 


To evaluate present inspection techniques employed in 
such areas as Machine Shop, Mechanical and Electrical 
Assembly, Receiving Inspection and the Processing 
Departments. Must evaluate Production Planning, operation 


all-outs, and assign classification of defects t each operation 


THEST FACILITIES ENGINEER 


To analyze, plan and review design of quality control test 


equipment and test methods t omply with advanced 


electrom and electromechanical specifications 


1] hese positions require ar Vi ri 
mathemati r cngeinerru Dacor ere und é 
p experience in the pplication of 


lectron manufacturing operat 


The abil ty mt and | 


walily ’ ip dure 


miement 


; 


hor further detail you are uv fed t end your resume dire 
MR. HOWARD A. GRIFFIN 


at the address below 


Fiugphes 


lleSac W . Jefferson Biva 


Los Anecles Count shiformsa 


CONSULTING SERVICES 


tesponsibility of the American Society 
' 


for Quality Control, Inc., for Consulting 
| Services advertising is limited to cer- 
| tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
| membership are set forth in the Con 
| stitution of the Society 





QC Planning Defect Prevention 
LEONARD A. SEDER 


FELLOW, ASQC 
267 HAWTHORNE ST 
MALDEN, MASS 
MAlden 4.5446 


Organizing for Quality Training 











Mechanical Management Electronic 
Process - Design Quality Control 


investigations - Appraisals - Reports 


JOHN |, THOMPSON & COMPANY | 
ENGINEERS 


921 17th St. NW, Washington 6, 0.C 
O. F. Keeler, Jr., Vice-President 
Senior Member, ASOQC 
Laboratory Division: Bellefonte, Pa 








Bernard Hecht 
Quatiry 
CONTROL SPECIALIST 
Senior Founding Member ASQC 
New fastern Office «+ Suite 245 


5410 Wilshire 
36, Celif., WE. 8-012! 











Wha nagement Castel 


POUNDED IN 1945 


References and Literature on Request 
699 Rose Ave 
Des PLAINes, IL 
Vanderbilt 4-6533 


Senior Pariner 
W. E. JONES 
Fellow, ASQC 
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RALPH E. WAREHAM 


Fellou ASQ 








Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


Telephone 
WOodward 5.3796 


1154 Book Building 
Detroit 26, Michigan 








It Pays to Purchase 
Quality-Controlled Products 
from IQC Advertisers 
When paren to Ads 
Piease Mention IQC 
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Chances are at least 
98 out of 100 
that this part 
will be perfect 


The Metal Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2%—even on complex, close- 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to + .OO1"; 
as many as 10 dimensions must be held, including inner and outer diameters, 
Yet even on parts more difficult than this—parts with tolerances of .0005” 


and forming rates of 9,000 per hour—Sylvania gets an acceptance rate of 


over 98 

Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through 
out the run, production samples are checked at regular intervals —making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec 
tion rates more than 50”, since Kodak Contour Proiectors were installed 

If you have difficult inspection problems involving quantity, speed, close tol 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles 
there's every reason to expect a solution by optical gaging on a Kodak Con 
tour Projector. There's a representative in your area Who can tell you more 
To get in touch with him, or for a copy of the booklet, “Projection Gaging 
with Kodak Contour Projectors,” write Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


Little training is required to operate a Kodak 
Contour Projector. Operators sit comfortably 
in a fully lighted room. The work gets out ina 
hurry 





Find out for yourself the facts about 


Dimensional Air Gages...it’s easy! 


There's a lot of confusing talk today abour the 
merits of various air gages. With so many conflicting 
claims, it’s difficult to learn the true facts. Each manu- 
facturer of air gages naturally claims his is superior 
So how are you going to determine which, in the long 
run, is the best for you to buy? 

Find out the facts for yourself. You don't have to 
accept any gage manufacturer's claims. We invite you 
to let us put a Dimensionair right in your own shop 





so that all personnel involved can operate and com- 
pare it, feature by feature, with any other air gage 
on the market 

Forget all about sales pitches and competitive 
arguments. You make the decision yourself. After 
comparing the Dimensionair with the air gages now in 
your plant, or directly in competition with any other air 
gages, make your dec ision entire ly on the basis of your 
own actual tests and comparisons. You be the judge! 


A/ FEDERAL 7,,,; 


FOR RECOMMENDATIONS IN MODERN GAGES 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


Federal Products Corporation 
6155 Eddy Street + Providence 1, R. I. 


‘ 4 
We ke? 





